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Thirz are two methods of teaehing, — the synthetie and the analifiie, 
fn the synthetic method, the pupil is first presented with a gerural 
view of the science he is studying, and afterwards with the particulars 
of whicb it consists. The analytic method reverses this order: the 
5>upil is &rst presented with the particulars^ firom which he is led, by 
certain natural and easy gradations, to those views which are more 
general and oomprehensive. 

Tiie Scholar's Arithmetic, published in 1801, is synthetic. If that 
is ^ fault of the work, it is a fault of the times In which it appeared. 

V The analytic or inductive method of teaching, as now applied to ele* 
mentary instruction, is among the improvements of later years. Its 

J introduction is ascribed to Festalozzt, a distinguished teacher in 

Switzerland. It has been applied to arithmetic, with great ingenuitj^ 

'^^' by Mr. Coisuiur, in our own country. 

^ The analytic is unquestionably the best method of acquiring know 

^ ledge ; the synthetic is the best meUiod of reeapituUuing, or reviewing 
V it. In a treatise designed fbr school education, both methods are use- 
ful. Such is the plan of the present undertaking, which the author, 
occupied as he is with other objects and pursuits, would willingly have 
forborne, but that, the demcmd for the ^holar's Arithmetic still con- 
tinuing, an obligation, incurred by long-continued and extended pa- 
tronage, did not allow him to decline the labour of a revisal, which 
should adapt it to the present more enlightened views of teaching this 
science in our schools. In doing this, however, it has been necessary 
to make it a new work. 

In the execution of this desi^, an analysis of each rule is first given, 
containing a fiimiliar explanation of its various principles ; after which 
follows a synthesis of these principles, with questions in form of a sup« 
' plement. "Nothing is taught dogmatically ; no technical term is used 
till it has first been defined, nor any principle inculcated without a pre- 
vious developement of its truth ; and the pupil is made to understand 
the reason of each process as he proceeds. 

The examples under each rule are mostly of a practical nature, be- 

S'nning with those that are very easy, and gracuially advancing to 
ose more difficult, till one is introduced containing fargor numbers, 
and which is not easily solved in the mind ; then, m a plain, familiar 
manner, the pupil is snown how the solution may be fkcil^aHed by 
figures. In this way he is made to see at once their use and their ap- 
^Uation. 

At the close of the fundamental rules^ it has been thought advisable 
to ooUect into one clear view the distinguishing properties of those 
mlM, and to give a number of examples involvkig one or more of them. 
Tbefo exercises will prepare the pupil more readily to understand the 
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«liplio&tion of these to the Bueceediiig rules ; and, besides, will senr^ 
to interest him in the science, since )ie will find himself able, by the 
afmlication of a very few principles, to solve many curious questions. 
^The arrangement of tl^e subjects is thatj ^ich to the author has 
anpeared most natural, and mty be se^n by^'raelnidex. Fractions have 
received all that consideration'which their importance demands. The 
prmcipies of a rule csXLod Practice are exhibited, but its detaUef cases 
IS omitted, as unnecessary -since the adoption and general use or federal 
money. ' The Rule^of Three, or Proportion, is retained, and the solu- 
tion of questions inv^ving ^e principles of proportion, Xifanahftis^ is 
distinctly shown. 

The articles AlUgation, ArUkti^tical and GeofMtrieal PrUgression, 
jSnnmties and Permutation, were ^ep$i6d by Mr. Ira Youno, a mem- 
ber of Dartmouth College, ^m whose knowledge of the subject, and 
experience in teaching, I have derived important aid in other parts of 
the work. 

The numerical paragraphs are chiefly for the purpose of refetence : 
these references tte pupiT should not be allowed to neglect. His at- 
tention also ought to be particularly directed, by his mstrueter, to the 
illustration of each particular principle, from which general rules aro 
deduced : for this purpoto, recitations 1^ classes ougStobe instituted 
in every school whero aritnmetic is taught. 

. The supplements to the rules, and the geomotrioal demonstrations 
of the extraction of the square and cube rootSy are the only traits of the 
old work preserved in the new. 

DANIEL ADAMS. 

Mont Vernon, (N. H.) 8epL fi9, 1827. 
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Nameratiou and Notation, 7 

Addition; 12 
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Miscellaneous Questions, involving the Principles of the preceding Rules, 52 
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Federal Moneys 57 
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Reduction, 60 
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Addition of Coriipouud Numbers, B6 

Subtraction, 89 

Multiplication and Division, 93 

FRACTIONS. 
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Proper, Improper, &c 102 

To change an Improoer Fraction to a Whole or Mired Number, . . . 103 

■ a Mixed Number to an Improper Fraction, 104 

To reduce a Fraction to its lowest Terms, • . . . 105 

-~— Greatest common Divisor, how found, .>y 106 

To divide a Fraction by a Whole Number} two ways, 107 

To multiply a Fraction "by a Whole Number ; two ways, 1 10 

a Whole Number by a Fraction, . . . . ' -112 

— — — one Fraction by another, . . . 113 

General Rule for the Multiplication of Fractions, 114 

To divide a Whole Number by a Fraction, 115 

— — one Fraction by another. 117 

General Rule for the Division of Fractions, 118 

Addition and Subtraction of Fractions, 119 

~— Common Denominator, how found, 120 

— Least Common Multiple, how found, 121 

Role for the Addition and Subtraction of Fractions, . 124 

Reduction of Fractions, ^ 124 

Decimal. Their Notation, 1^2 

Addition and Subtraction of Decimal Fractions, iSfi 

Multiplication of Decimal Fractions, , 157 

Division of Decunal Fractions/ » . . . 139 

Tq reduce Vulgar to Decimal Fractions, 142 

Reductionof Decimal Fractions, 14^ 

To reduce Shillings, &c^to the Decimal of a Pound, by Inspection, . . 146 
» ' the three first Decimals of a Pound to Shillings; &€., by Inspection, 157 
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Ketittction of Cufreucic^ 151 

To retlace Enrlish, &c. Ciurencie^to Federal Money, 15S 

' Fecferal Money to the Cuirettcies of England, &c IM 

— — one Camacy to the Par of anotfaor Ciurenej, 155 

Iirterast, V 156 

Time, Kale percent., and Amount given, ui find the Principal, .... 164 

Time, Rate per cent., and Interest g^ven, to find the Principal, .... 165 

Principal, Interest, and Time fiven, to mid the Rate per cent, .... 166 

Principal. Rate per cent, and Interest given, to find the Time, .... 167 
'l\> find tjie Interest on Notes, Bonds, &c., when partial Payments have 

been made, 168 

Coinpomid Interest, . 169 

by Progression, 229 

LvquatioQ of Payments, 176 

Katio, or the Kelatiou of Numbers, 177 

1*00^)0^100, or Siude Rule of Three, , , . 179 

— — Same Questions, solved by Analysis, U 65, ex. 1—20. 

t'ompouiid Propoition, or Double Rule of Three, 187 

I eno\^'sliip, 192 

Taxes, Method of assessing, 195 

Alligation, 197 

Duodecimals, 201 

Scale for taking Dimensions in Feet and Decimsis of a Foot, 204 

Involution, 205 ( Evolution, 207 

CxU'aciion of tlie Square Root, 207 

Application and Use of the Square Root, see Supplement, . . . 212 

Extracliou of the Cube Root, 215 

Application and Use of the Cube Root, see Supplement, .... 220 



Geometrical Progression, . . . 225 

Permutation, 237 

Commission, H 82 ; H 85, ex. 5, 6. 
Loss and Gain, IT 82; IF 88, ex. 1—8. 



Arithmetical Progression, . . . 222 

Anuuilies at Comiiound Interest, 231 

Practice, 11 29, ex. ia-19. IT 43. 

Insurance. U 8*2. 

Buying and Selliug Stocks, IT 82. ' (Discount, U 86, ex. 6— U. 

MISCELLANEOUS EXAMPLEa 

Harter, ex. 21—32. I Position, ex. 89—108. 

To find the Area of a Square or Paralleloeram, ex. 14S— 154. 

ofaTriaiigle, ex. 155 — ^159. 

Having the Diameter of a Circle, to find the Circumference; or, having (be 

Circumference, to find the Diameter, ex. 171—175. * 
To find the Area of a Circle, px. 176—179. 

of a Globe, ex. 180, 181. 

To find the Solid Contents of a Glol^. ex. 182—184. 

ofaCylinder,jex. 185— 187. . 

of a Pyramid, or Cone, ex. 188, 189, 

— .-, of any Irregular Body, ex. 202, SOS. 

Gauging, ex. 190, 191. | Mechanical Powers, ex. 192—801. 

Forms of Notes, Bonds, Receipts, and Orders, 259 

Book-Keeping, 2G5 
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MUMZniATXOir. 

IT 1. A SINGLE or individual thing is called a uidiy mU^^ 
or'one ; one and one more are called two ; two and one more 
are called three ; three and one more are called fowr ; four 
and one more are called five ; five and one more are called 
six ; six and One more are called seven; neven and one more 
are called eight / . eight and one more are called nine ; nine 
and one more are called ten^ &.c. 

These terms, which are expressions for quantities, are 
called numbers. There are two methcMls of expressing 
numhers shorter than writing them out in words; one called 
the Roman method hy letters,* and the other the Arabic 
method by figures. The latter is that in general use. 

In the Arabic method, the nine first numbers have each 
an appropriate character to represent them. Thus, 

* In the Roman method by letters,! represents one; Vfjive; X, (en; hfjijiy ; 
C, one hundred ; D,Jke hundred ; and M, one thousand. 

As oflen as any letter is repealed, so many times its value is repeated, unless it 
be a letter representing a less number placed before one representing ^.greaUr ; 
then the less number is taken from ihe greatm* \ thus, lY represents ybur, DC, m'/if, 
&c., as will be seen in the following 

TABLE. 



One 

T\^o 

Three 

Four 

Five 

Six 

Seven 

Eiglii 

Nine 

Ten 

IVenty 

Thirty 

Forty 

Fifty 

Sixty 

Seventy 

Eighty 



I. 


Ninety 


11. 


Que hundi-ed 


III. 


Two himdred 


nil. or IV. 


Three hundred 


V. 


Four hundred - 


VI. 


Five hundred 


VII. 


Six hundred 


VIII. 


Seven hundred 


VUIl. or IX. 


Eight hundred 


x> 


' Nine hundred 


XX. 


One tlK)usand 


XXX. 


Five thousand 


XXXX.orXL. 


Tea thousand 


L. 


Fifty thousand 


LX. 


Hundred thousand 


LXX. 


One million 


LXXX. 


Two million 



LXXXX. or XC. 

C. 

cc. 
ccc. . 
cccc. 

D. or 10.» 

DC. 

DCG. 

Dccx:;. 

DCCCC. 
M. or Cp.f 

I3aorV.t_ 

CClOO.orX. 
1300. _ 

CCCIOOO.orO. 

M. 

MS!. 



• lO f» used instead of D to repreient five huiidved, and for every additional an 
nvxod at the right hand, the number is tnoiviafled t#« iAiMs. 

f CIO is used to repreient one thousand, and for every C and 3 pat at each end, tha 
Booiner is increased ten iiiMs, 

I . A linaovei any noniber increases Ita value vAt ihwsai^ timts 
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NUMERATION. 



If 1. 



A tonty ynityy or oncy is represented by this character, 1. 

Two 2. 

Three . 3. 

Four ' . . 4. 

Five .^ 6. 

JSix 6. 

Seven •«. • • .'• • . . 7. 

Eight 8. 

Nin^ 9. 

Ten has no appropriate character to represent it ; but is 
considered as forming a unit of a second mr higher 
order, consisting of tens^ represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, that is, on the left hand side of units ; and 
as, in this case, there are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies nothing ; thus, Ten 10. 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are called 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven* units are called 

One ten and eight units are called 

One ten and nine units are called 

Two tens are called 

Three tens are called . > 

Four tens are called 

Five tens are called 

Six tens are called 

Seven tens are called 

Kight tens are called 

Nine tens are called 

Ten tens are called a hundred^ which forms a unit of a 
still higher order, consisting of Avncfre(2s, represented, 
by the same character (1) as a unit of each of the 
foregoing orders, but is written one place farther 
toward tihe left hand, that is, on the left hand side 
of tern ; thus, . . . . One hundred 100. 

One hundred, one ten, and one unit, are called 

Om htmdred and eletai 111. 





Eleven 


n. 




Twelve 


12. 




Thirteen 


13. 




Fourteen 


14. 




Fifteen 


15 




Sixteen 


1«. 




Seventeen 


17. 




Eighteen 


18. 




Nineteen 


19. 




Twenty 


20. 




Thirty 


30. 




Forty 


40. 




Fifty 


50. 




Sixty 


60. 




Seventy 


70. 




Eighty 


80. 


• • 


Ninety 


90. 



/ 



If l^y 3. NUMSRATionr. '9 

IT ft. There are three hundred sixty-fiye days iti a year. 
In this numher are contained all the orders now deacrubed, 
viz. units, tens, and hundreds. Let it he recollected, wdts 
occupy the first place on the right hand ; tens^ the secotid 
pUice from l^e right hand; Jmndredsy the third phce. This 
number may now be decomposed, that is, separated into partSj * 
exhibiting each order by itself, as follows: — The highest 
order, or hundreds, are three, represented by this character, 
3 ; but, that it may be made to occupy the third place, count- 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.J- The next lower order, or tens, 
are six, (six tens are sixty,; represented by this character, 6 ; 
but, that it may occupy the second place, which is th& place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest order, or units, are five, represented by a single 
character, thus, 6,.Xfive.) 

We may now combine all these parts together, ifirst writing 
down the five imits for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 \ then 
the three hundreds (300) on the left hand of the six tens, 
thus, 365, which number, so written, may be read three 
hundred, six tens, and five units ; or, as is more usual, three 
hundred and sixty-five. 

IT 3« Hence it appears, that figwres have a different value 
accardirig to the place they occupy, counting from the right hand 
towards the left. 

Take for example the number 3 3 3, made by the same 
figure three times repeated. The 3 on the jight hand, or in 
the first place, signifies B ttnits ; the same figure, in the second 
place,, signifies 3 tens, or thirty ; its value is now increased 
ten times. Again, the same figure, in the third place, signi- 
fies neither 3 units, nor 3 tens^ but 3 hundreds, which is ten 
times the value of the same figure in the place immediately 
preceding, that is, in the place of tens ; and this is a funda- 
mental law in notation, that a removal of one place towards 
the left increases the value of a figure ten times^. 

Ten hundred make a thousand, or a unit of the fourth 
order. Then follow tens and hundreds of thousands, m the 
«aine manner as tens and hundreds of units. To thousands 
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succeed miiUiansy bUKons, &c., to each of which, as to unks 
and to thousands, are appropriated three places,* as exhi- 
bited in the following examples : 

P to 

o . 'O 

3 2 ^ « 9 * 

^ !h ::3 3 pfl a 

O^ H PQ S H & 

(*i4 Cm «4-4 ^ *^ **:4 

o o * o o o o 

QQ QQ CO QO GO 

, ^ "TO t3 'O no 

\ ^ q; 0) o C) 

•<3 rtS"*-' riS-*^ ci2"<-* rfS'*^ dS-*-* 

Example 1st. 3 174592 8^7 463 512 

EaAMPLE 2d. 3, 1 7 4, 5 9 2, 8 3 7, 4 6f 3, 6 1 2, 

O ^ O w •* O 

o o*«> o S 9 .2 o 

K C S S C 2 0) i- 




gS.S 2^^^ o.^'S 

oH -^OW OOOJ^ ©iloH rHOM 

To facilitate the reading of large numbers, it is frequently 
practised to point them off isto periods of three figures eachj 
as in the 2d example. The names and the order of the pe- 
riods being known, this division enables us to read num- 
bers consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 592 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty^ 
three) Thousands, 512 (five hundred and twelve.) 

After the same manner are read the numbers contained in 
the following 

* This is according to the F^rtnch method of contiUiiff. The EngUA, after 
hundreds of millions, instead of proceeding to billlonSi reckon thousamfi^ tens and 
hundreds of thousands of miUio9s, appropriating nx places, imtead of thre^ to 
millloDS, billionsy Am:. 
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NUMERATION TAB]>S« 

^ Those words at the liead of the 

g table are applicable to any sum or 

g g ^ number^ and must be committed pei^ 

^ ^ ^ *§ fectlj to memory, so as to be readily 

^ S H f applied on any occasion. 



'S ■Q-2'Sa S'g «5"2S 

5 Sa J Srfi P g fl 

KHSKHH KhP Of these characters, 1, 2, 8, 4, 6, 

7 6, 7, 8, 9, 0, the nine first are some- 

. . . .... 8 6 times called significant figures, or 

4 3 2 digits, in distinction from the kut^ 

I . ... 70 5 4 which, of itself, is of no %'alue, yet, 

. . . .86200 placed at the right hand of another 

. . .900371 figure, it increases the value of 

. . 5 8 6 that figure in the same tenfold pro- 

.10302070 portion as if it had been followed by 

B06105409 any one of the significant figures. 

Note. Should the pupil find any difficulty in reading the 
-following numbers, let him first transcribe them, and point 
them ofi* into periods. 

5768 52831209 286297314013 

34120 176264013 5203846761204 

701602 3456720834 13478120673019 

6539285 26037026531 341246801734526 

The expressing of numbers, (as now shown,) by figures, 
is called Notation, The reading of any number set down in 
figures, is called Numeration. 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numbers by figures : 

i, §eventyH5ix. 

2. Sight hundred and seven. ' \ 

d. Twelve hundred, (diat is, om thousand ^d two hun- 
dred.) 
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<■ 

4. Eighteen hundred 

5. Twenty-seven hundred and nineteen. 

6. Forty-nine hundred and sixty. 

7. Ninety-two thousand and forty-five. 
S. One hundred thousand. 

9. Two millions, eighty thousands, and sevetk hundreds. 

10. One hundred millions, one hundred thousand, one 
hundred and one. 

11. Fifty-two millions, six thousand, and twenty. 

12. Six hillions, seven millions, eight thousand, and nine 
hundred. 

13. Ninety-four hillions, eighteen thousand, one hundred 
and seventeen. ^ • 

14. One hundred thirty-two billions, two hundred millions, 
and nine. 

15. Five trillions, sixty billions, twelve millions, and ten 
thousand. 

16. Seven hundred trillions, eighty-six billions, and seven* 
millions. 



ADDITION 

OF SIMPLE NUMBERS. 

IT 4. 1. James had 5 peaches, his mother gave him 3 
peaches more ; how many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so as 
to gain 9 cents ; how many cents did he get for it ? 

4. Frank gave 15 walnuts to one boy, 8 to another,' and 
had 7 left ; how many walnuts had he at first ? 

5. A man bought a chaise for 54 dollars ; he expended 8 
dollars in repairs, and then sold it so as to gain 5 dollars ; 
how many dollars did he get for the chaise ? 

6. A man bought 3 cows ; for. the first he gave 9 dollait, 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for all the cowsf 

7. Samuel bought an orange for 8 cents,, a book fori 7 
cents, a knife for 20 cents, and some walnuts for 4 eent«$ 
how many cents did he spend ? 
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8. A man hftd 3 calves worth 2 dollars eac&, 4 (»lTet 
worth 3 dollars each, and 7 calves worth 5 dollars each ; 
bow many calves had he ? 

9. -A man sold a cow for 16 dollars, some com for 20 do)* 
liLTS, wheat for 25 dollars, and butter for 5 dollars ; how 
many dollars must he receive ? 

The putting together two or more numbers, (as in the 
foregoing example^,) ««o as to make one tohole nwnbery is 
called Addition^ and the whole number is called the tum^ or 
cmounl, 

10. One man owes me 5 dollars, another owes me 6 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars ; what is the amount due to me ? 

11. What is the amount of 4, 3, 7, 2, 8, and 9 dollars? 

12. In a certain school 9 study grammar, 15 study arith- 
metic, 20 attend to writing, and 12 study geography; what 
is the whole number of scholars ? 

Signs. A cross, -f*) ^°^ ^^^^ horizontal und the other per^ 
pendicular, is the sign of addition. It shows that numbers, 
with this sign between them, are to be added together. It 
is sometimes read pluSy which is a Latin word signifying 
more. 

Two parallel, horizontal lines, =, are the sign of equality. 
It signifies. that the number before it is equal to the number 
after it. Thus, 5 -f- 3 = S is read 5 and 3 are 8 ; or, 5 plus 
(that is, more) 3 is equal to 8. 

In this manner let the pupil be instructed to commit the 
(lowing 



ADDITION TABX.B. 



2 



2 
2 



= 



2+1 = 
2 + 2 = 
2 + 3 = 
2 + 4 = 
2 + 5 = 
2 + 6 = 



7 

8 



a + 9 = 



2 


3 + 0= 3 


3 


3+1= 4 


4 


3- 


(-2= 6 


5 


3- 


-3= 6 


6 


3 - 


-4= 7 


7 


3- 


-5= 8 


8 


3- 


-6= 9 


9 


3- 


-7= 10 


10 


3-1-8=11 


11 


3 + »=12 


£ 


1 





4 + 0= 4 


5H 


h0= 6 


4H 


h-l = 6 


5- 


-1=6 


4- 


-2= 6 


5- 


-2= 7 


4- 


-3= 7 


5- 


-3= 8 


4- 


-4= 8 


5- 


-4= 9 


4-^ 


-5= 9 


5- 


-5=10 


4 + 6 = 10 


5- 


-6i=ll 


4 + 1^ = 11 


5- 


-7=12 


4 + 8=12 


6- 


-8=13 


^H 


h 9 = 13 


5 - 


«9 = 14 



u 
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6 + 0= 6 


7H 


hO= 7 


8- 


f-0= 8 


9- 


6 + 1= 7 


7- 


fll- 8 


8- 


-1= 9 


9- 


6 + 2= 8 


7- 


-2= 9 


8- 


-2 = 10 


9- 


6 + 3= 9 


7- 


-3=10 


8- 


-3 = 11 


9- 


6H 


-4=10 


7- 


-4=11 


8- 


-4 = 12 


9- 


6- 


-6 = 11 


7- 


-6 = 12 


8- 


-5 = 13 


9- 


6- 


-6 = 12 


7- 


-6 = 13 


8- 


-6 = 14 


9- 


6- 


-7=13 


7- 


-7=14 


8i 


-7 = 15 


9- 


6- 


-8=14 


7- 


-8=15 


8-^ 


-8=16 


9- 


6- 


-9 = 15 


7- 


[-9 — 16 


8- 


-9 = 17 


9- 





1 

2 

3 
4 
5 
6 
7 
8 
9 



9 
10 
11 
12 
13 
14 
15 
16 
17 
18 



5H 


- 9 = how many ? 


8- 


- 7 = how many ? 


4- 


-3H 


^2 — how many ? 


6- 


-4- 


-6 how ma9y? 


2- 


-0- 


-4-j 


- 6 = how many ? 


7- 


-1- 


-0- 

1 


f- 8 = how many ? 


3- 


-0- 


-9- 


- 6 = how many ? 


9- 


-2- 


-6- 


-4H 


[- 6 = how many ? 


1- 


-3- 


-6- 


-7- 


- 8 = how many ? 


IH 


-2- 


-3- 


- 1- 


-6H 


- 6 = how many ? 


.8- 


-9- 


-0- 


-2- 


-4- 


(-6 — how many ? 


6- 


-2- 


-6- 


-0- 


-8- 


|- 3 — how many ? 



IT 8. When the numbers to he added are mnall^ the addl- 
tlou is readily performed in the mind^ but it will frequently 
be more convenient, and even necessary, to write the num-^ 
bers down before adding them. 

13. Harry had 43 cents, his father gave him 25 eenti 
more ; how m?.ny cents had he then ? 

One of these numbers contains 4 tens and 3 units. The 
(>ther number contains 2 tens and 5 units. To unite these 
two numbers together into pne, write them down one 
under the other, placing the units of one number directly 
9Jider units of the other, and the tens of one number divectly 
uder teiis of ihe c«lher, thus : 

43 centsi Having written the numbers in this m«i- 

25 amis, ner, draw a line underneath. 
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43 C0fite. ^^ ^^^ begin at the rigbt hand, and add 



25 ccHis* 



the 5 units of the lower number to the Z 
units of the upper number, making 8 units," 
8 which we set down in unit's place. 

We then proceed to the next column, and 

43 ^enl8. add the 2 tens of the lower number to the 

26 cenU^ 4 tens of the upper number, making 6 tens, 

— or 60, which we set down in ten's place, 

Ana. 68 cents, and the work is done. 

It now appears that Harry's whole number of cents is G 
lens a&d 6 units, or 68 cents; that is, 43 -f- 25 r:= 68. 

14. A farmer bought a chaise for 210 dollars, a horse for 
^0 dollars, and a saddle for 9 dollars ; what was the whok 
amount? 

Write the numbers as before directed, with units under 
units, tens under tens, &c. 

OPERATION. 

Cbttisey 210 doilarst Add as before. The units will 

Jfatsej 70 doUan. be 9, the tens 8, and the hundreds 
Saddle^ ^dollars. 2 ; that is, 210 4- 'H) + 9 =: 289. 

Anmcer^ 289 ddUan* 

After the same manner are performed the follovi Li.g ex- 
amples-: 

15. A man had 15 sheep in one pasture, 20 in another 
pasture^ ai^d 143 in another ; how many sheep had he iu 
the three pastures } . 15 -f- 20 + 143 = how many ? 

16. A man has three fanns, one containing 500 acreh, 
another '213 acres, and another 76 acres; how many acres 
in the three fanAs > 500 -|- 213 + 76 z= how many ? 

17. Bought a farm for 2316 dollars, and afterwards sold 
It so as to gain 550 dollars ; what did I sell the farm for ? 
2316 + 550 = how many .? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
ungle figure. But it will frequently happen that the amount 
of a single column will exceed 9, requiring two or mcr^ figures 
to express it. 

18. There are three bags of money, llie first contains 
876 dollars, the second, 653 dollars, the third, 524 dollars , 
what is the amount contained in all the bags } 
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<>PERATlOM. Writing down the numbers as 

^t baa, 876 already directed, we begin with the 

Second bag, 653 y^g^t hand, or unit column, and 

Ihirdbagy J24 ft^j j^e amount to be 13, that is, 

dm&wit 2063 ^ units and 1 ten. Setting down 

' the 3. units, or right hand figure, 

in unit's place, directly under the column, wc reserve the 
1 ten, or left hand figure, to be addrd with the other 
tens, in the next column, saying, 1, which we reserved, to 2 
makes 3, and 5 are 8, and 7 are 15, whi'h is 5 units of its 
own order, and 1 unit of the next higher or Jer, that is, 5 tens, 
and 1 hundred. Setting down the 5 tens, or right hand ."igure, 
directly under the column of tens', we reserve the left band 
figure, or 1 hundred, to be added in the column of hun- 
dreds^ saying, 1 to 5 is 6, and 6 are 12, and 8 are 20, which 
being the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or leTt hand figure, to the next 
place, or place of thousands. Wherefore, we find the whole 
amount of money contained in the three* bags to be 2053 
doUors, — the answer. 

Proof. . We may reverse the order, and, beginning at the 
top, add the figures downward. If the two results are alike, 
ifae work is supposed to be right. 

From the examples and illustrations now given, we de^ 
rive the following 

RUtE. 

* 

I. Write the numbers to be added, one under another^ 
placing units under units, tens under tens, &c., and draw a 
line undenieath. 

II. Begin at the right hand or unit column, and add to:- 
irether all the figures contained in that column: if the 
amount does not exceed 9, write it under the column; but 
if tlie amount exceed 9, so that it shall require two or more 
figures to express it, write down the unit figure only under 
the column ; the figure or figures to the left hand of units, 
being tens, are so many units of the next higher order, 
which, beinoj reserved, must be carried forward, and added 
t^ the first figu^ in the next column, 

Iir Add each succeeding column in the same manner, ^d 
aet down the whole amount at the last column 
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EXAIftIPI.ES FOR PRACTICE. 

19. A man bought four loads of hay ; one load weighed 
lS17pouQdSy another weighed 1950 pounds, another 2156 
pounds, and another 2210 pounds; what was the amount 

of hay purchased ? 

20. A person owes A 100 dollars, B 2160 dollars, C 785 
doIlars^D 92 dollars ; what is the amount of his debts ? 

21. A farmer raised in one year 1200 bushels of wheat, 
850 bushels of Indian corn, 1000 bushels of oats, 1086 bush- 
eis of barley, and 74 bushels of pease ; what was the whole 
amount ? Am. 4210. 

22. St. Paul's Cathedral, in London, cost 800,000 pound* 
sterling ; the Royal Exchange 80,000 pounds i i\w. Mansion- 
House 40,000 pounds; Black Friars Bridge i^52,840 pounds; 
Westminster Bri'dge 389,000 pounds, and the Monument 
13,000 pounds; what is the amount of these sums? 

Ans. 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New England States was as follows : — Maine, 298,335 ; 
New Hampshire, 244,101 ; Vermont, 235,764 ; Massachu* 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole number of inhabitants, at that lime, in 
(hose Slates ? Ans. 1,389,854. 

24. From the creation to the departure of the Isiae!ite« 
from Egypt was. 2513 years ; to the siege of Troy, 307 years 
more; to the building of Solomon's Temple, 180 years ; to 
the building of Rome, 251 years; to the expulsion of the 
kings from Rome, 244 years ; to the destruction cX Carthage, 
363 years ; to the death pf Julius Cff'sar^ 102 years ; to the 
Christian era, 44 years; required the time from the Crea- 
tion to the Christian era. Ann* 4004 years. 



25. 

2863 7 5421061 

3107429 3 1563 H 

€ 2 5 3 3 4 7 9 2 

24 7 135 

8673 



26. 

4t)67583021 463 
1 75234971 3620 
6 08 1 2 75306 2 1 7 
5652174630128 
8703263 4 72013 
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27. 

536 42076 3 1028 
28 1^3456 72948 
60670-1 2087094 
3162835906 716 
7^04 2665 3 78 9 2 



28. 

9023754682 136 
2834967^2 6708 
^306342 167321 
2365478024S69 
80506 07080900 



29. What 13 the amount of 46723, 6742, and 986 doUais? 

30. A man has three orchards ; in the first there are 140 
^vt'^4 that bear 'apples, and 64 trees that bear peaches; ini 
iQt* second, 234 trees bear apples^ and 73 bear cherries ; in 
the t)iird, 47 trees bear plums, 36 bear pears, and 25 bear 
cherried^ how many trees in all the orchards ? 



rO NUMERATION AND ADDITION. 

QUESTIONS. 

1. What Is a sing^le or individual thinj^ called ? . 2. What 
is notation ^ 3. What are the methods of notation now tti 
use^ 4. How many are the Arabic characters or figures ? 
5. What is numeration ? 6^ What is a fundamental law in 

notitiCn? 7. What is addition.^ 8. What is t|ie mli 
Atf addition ? 0. What is the result, or number sought, 
called? 10. What is the sign of addition? IL — -of 
equality ? l2. How is addition proved ? 

EXEltCISES. 

1. Wastiington was bom in the year of our Lord 1752 ; 
Ite .was 67 years old when he died ; in what year of ou^ 
Lord diil he die .^ 

i. The invasion of Greece by Xerxes took place 481 yean 
before Christ ; jhow long ago is that this current year 1827 ? 

3. There are tmro numbers, the less number is 8671, tiie 
diiference between the numbers is 697 ; what is the greator 
number. 
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4. A man borrowed s sum of money, and paid in put 
664 dollars ; the sum left unpaid was 876 doUan ; what wai 
the sum borrowed ? 

5. There are four numbers, the first 317, the second 81S^ 
the third 1350, and fte fourth as much as the other three ; 
what is the sum of them all ? 

6. A gentleman left his daughter 16 thousandt 16 hun- 
dred and 16 dollars ; he left his son 1800 more than his 
daughter ; what was his son's portion, and what was the 
•mount of the whole estate ^ ^ 5 ^on's portion, 19,416. 

^"*'- 1 Whole estate, 37,032. 

7. A man, at his death, left his estate to his four children, 
who, after paying debts to the amount of 1476 dollars, 
ireceived 4768 dollars each; how much was the whole 
estate? Ans, 20548. 

8. A man bought four bogs, each weighing 375 pounds ; 
how much did tbey all weigh ? Ans. 1500. 

9. The fore 'quarters of an ox weigh one hundred and 
eight pounds each, the hind quarters weigh one hundred 
and twenty-four pounds each, the hide seventy-six pounds, 
aod the tallow sixty pounds; what is the whole weight of 
the ox ? Ans. 600. 

' 10. A man, being asked his age, said he was thirty-four 
years old when his eldest son was born, who was then fif- 
teen years of age ; what was the age of the father ? 

11. A man sold two cows for sixteen dollars each, twen- 
ty bushels of com for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? ' 



smBTRAonoir 

OF SIMPLE NUMBERS. 

Ti9* 1 . Charles, having 18 cents, bought a book, for which 
he gave 6 cents ; bow many cents had he left ? 

3. John had 12 apples ; he gave 5 of them to his brother; 
haw many had he left ? 

3. Peter played at marbles ; he had 23 when he befan, 
but when he had done he had only 12; how many did be 
lQ«ef 
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4. A man bought a cow for 17 dollars^ and sold her again 
for 22 dollars ; how many dollars did he gain ? 

5. Charles is 9 years old, and Andrew is 13 $ what is thm 
difference in their ages ? 

6; A man borrowed 50 dollars, and paid all but 18; how 
many dollars did be pay r that is, take 18 from 50, and 
how many would there be left ? 

7. John bought a book and slate for 33 cents ; be gave 8 
cents for the book ; what did the slate cost him ? 

8. Peter bouj^ht a wagjron for 36 cents, and sold it fr 45 
cents; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
more than he gave for it ; how many cents did he give for 
the waggon ? 

10. A boy, being asked how old he was, said th'it h^ waa 
25 years younger than his father, whose age was 33 years ; 
how old was the boy ? 

The taking of a less number from a greater (as in the 
foregoing examples) is called Subtraction. The greater 
number is called the minveiidy the less number the stthtrch 
kendj and what is left after subti action is called tlie differ^ 
encCy or remainder. 

11. tt the minuend be 8, and the subtrahend 3, what is 
the difference or remainder ? Ans^ 5. 

12. If the subtrahend be 4, and the minuend 16, what is 
the remainder ? 

13. Samuel bought a book for 20 cents ; he paid down 12 
cents ; how many cents more must he pay ? 

Sign. A short horizontal line, — j is the sign of subtree- 
tion. It is usually read minuSy which is a Latin word signi- 
fying less. It shows that the number after it is to be taken 
from the number be/are it. ^Thus, 8 — 3 =r 5, is read 8 mi- 
nus or less 3 is equal to 5 ; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil in cununittiiig 
tfic follpwing 
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7 

8 

9 

12 

13 



3 

5 
4 
3 

4 



=:hovv\many? 
= how many ? . 
7= how DPAny ? 
= how many ? 
=: how many ? 



18 
28 
22 
33 
41 



— 7 = 

— 7 = 

— 13 

— 6 = 

— 15 



how mapy ? 
how many ? 
= how many ? 
how many ? 
= how many ? 



IT 7. When the numbers are smaUj as in the foregoing 
examples, the taking of a less number from a greater is rea* 
diiy done in the mind; but when the numbers are large^ 
the operation is most easily performed part at a time, and 
therefore it is necessary to write the numbers down before 
performing tlie O'* -ration. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ? 

Here we have 4 units to be taken from 7 units, 1 ten t<. 
be taken from 3 tens, and 1 hundred to be taken from 2 
hundreds. It will therefore be most convenient to write the 
Ies.9 number tinder the greater, observing, as. in addition, ta 
place units under units, tens under tens, &c. thus : 

We now begin with the 



OPERATTON. 
From 237 the minuend^ 
Take ^\A the subtrahend^ 

123 the remainder* 



units, saying, 4 (units) from 
7, (units,) and there remain 3, 
(units,) which we set down 
directly under the column in 
unit's place. Then, proceed 
Jog to the next column, Tve say, 1 (ten) from 3, (tens,) and 
here remain 2, (tens,) which we set down in tcn^s place* 
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Proceeding to the n^xt eolvunn, we saf , 1 (hunditd) from 2L 
(hundreds,) and there femams 1, (hundred,) which we 8w 
down in himdreiPs place, and th6 work is done. It now aiK 
pears, that the number of sheep left was 123^ tiiatuiy. 
237—114=123. 

After the same manner are performed the following ex^ 
amples : 

15. There are two farms ; one is valued at 37pOf and the - 
other at 1500 dollars ; what is the difierence in the vaius' 
of the two farms ? 

16. A man's property is worth 8560 dollai^, but he ha» 
debts to th^ amount of 3500 dollars ; What will remain aflber 
paying his debts ? 

17. James, having 15 cents, bought a pen-knife, for which 
he gave 7 cents; how inany cents had he left ? 

OPERATION. 

15 cents. A difficulty presents itself here; fbrws 

7 eeiiis. cannot take 7 froin 5 ; but we can take 7 

— from 15, and there Wi\i remain 8. 

8 ceiUs lefl. 

18. A man bought a horse for 85 dollars, and a cow for 
27 dollars; what did the horse cost hhn more than the 
cow? 

OPERATION. The same difficulty meets us here as in 

Horsey 85 the last example ; we cannot take 7 from 
Chwy 27 5 ; but in the last example the larger num* 

^ — ' ber consisted of 1 ten ap.^ 5 units, which 

IHfferencej 58 together make 15; we therefore took 7 
from 15. Here we hare 8 tens aiid 5 units. We can now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, and this 1 ten we can suppose joined .to 
the 5 ipiits, making 15. We can now take 7 from 15, as be- 
fore, and there will remain 8, which we set down. The 
taking of 1 ten out of 8 tens, and joining it with the 5 units^ 
Is called borrowing ten. Proceeding to the next higher of-^ 
der, or tens, we must consider the upper figure, 8, from> 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) 
from 7, (tens,) there will remain 5, (tens,) which we set down, 
making the difference 58 dollars. Or, instead of making 
the upper figure 1 /ess, calling it 7, we may make the lower- 
fiigure one morej calling it 3, and the result will be the same ; 
for 3 from 8 leaves 5, the same as 2 from 7', 
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19. A man borrowed 713 dollars, and paid 471 dollars; 
how many dollars did he then owb? 713^ — 471= how 
orany ? Ans^ 242 dollars. 

20. 1612— 465 = how-many? iint.J147. 

21. 43761 — 6782 = how many ? Ans. 36969/ 

IT 8. The pupil will readily perceive, that subtraction is 
^e reverse of addition. 

22. A man bought 40 sheep, and sold 18 of them ; how 
many had he left ? 40 — 18 = how many ? Ans. 22 shcep^ 

23. A man sol'd IS sheep, and had 22 left; how many had 
he at first ? 18 -{- 22 zz= how many ? Ans, 40. 

24. A man bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the difference of the costs ? 

76 — 16 = how many ?s Reversed, 59 -}- 16 =^ how many? 

25. 114 — 103 = how many? Reversed, 11 + 103 = how 
many ? 

26. 143 — 76 = how many ? Reversed, 67 + 76 = how 
ttany ? 

flence, subtraction may be proved by addition^ as in .the 
foregoing examples, and addition by subtraction, 

7b prove subtraction^ we may add the remainder to the 
subtrahend^ and, if the work is right, the amount will be equal 
to the minuend. 

To prove additioji, we may subtract^ successively, from 
the amount, the several numbers which were added to -pro- 
duce it, niid, if the work is right, there will be no r^ 
mainder. Thus 7 + 8 + 6 = 21; proofs 21 — 6 = 15, and 
15 — 8 = 7, and 7 — 7 = 0. 

From the remarks and illustrations now given, we deduce 
Ifae folio wiug 

RULE. 

I. Write down the numbers, the less under the greater, 
placing units^ under units, tens under tens, &c and draw a 
une under them. * . 

II. Beginning with units, take successively, each figure ia 
Che hwer number from the figure over it, and write the ro^ 
nainder directly below. . 

IIL When the figure in the lower number exceeds the 
figure over it, sdppose 10 to be added to the- vpper figure ; 
but in this case we must add 1 to the lower figure in the 
aext column, before subtracting. This is called mrrovmjQXO^ 
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exampijEs for practice. 

27. If a farm and the buildings on it be valued at 10000^ 
and the buildings alone be valued at 4567 dollars, what is 
the value of the land ? 

28. The population of New England, at the census in 
1800, was 1,232,454 ; in 1820 it was 1,659,854 ; what was 
the increase in 20 years ? 

29. What is the difference between 7,648,203 and 
928,671 ? 

30. How much must you add to 358,642 to niak» 
1,487,945 ? 

31. A man bought an estate for 13,682 dollars, and sold it 
again for 15,293 dollars; did he gain or lose by it? and how 
much ? 

32. From 364,710,825,193 take 27,940,386,574. 

, 33. From 831,025,403,270 take 651,308,604,782. 
34. From 127,368,047,216,843 take 978,654,827,352. 



TO SUBTRACTION. 

QUESTIONS. 

1. What is subtraction? 2. What is the greater number 
called ? 3. — — the less number ? 4. What is the result 
or answer called ? 5. What is the sign of subtraction ? 
6. What is the'rw/c? 7. What is understood by borrowing 
ten! 8. Of what is subtraction the reverse? -9. How is 
subtraction proved ? 10. How is addition proved by sub- 
tp'action ? 

RX£RCIS£a^. 

1. How long from the discovery of America by Colum- 
bus, in 1492, to the commencement of the Revolutionary 
wir in 1775, which gained our Independence ? 

2. Supposing a man to have been Lorn in the year 1773, 
now old was he in 1827 ? 

3. Supposing a man to have been 8.0 years old in the year 
1826, in what year was be bom ? 

4. There are two numbers, whose differcnce4s OT64 ; tbt 
gfeater nmnber is 15687 ; I demand the less ? 
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5. What number is that which, taken from 87M^ leairei 
865? 

6* What number is that to which if you add 789, it wiH 
become 6350 ? 

7. In New York, by the census of 1620, there were 
123,706 inhabitants; in Boston, 43,940; how many more 
inhabitants were then in New York than in Boston? 

8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred doUars to each of his two 
daughters, and the remainder to his son ; what was his son's 
share ? 

9. From seventeen million take fifty-six thousand, and 
what will remain ? . 

10. What number, together with these three, viz. 130), 
2561, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and foucteen 
dollars, and a chaise, for one hundred and eighty-seveF dol- 
lar ; how much more did he give for the chaise t^an for 
the horse ? 

12. A man borrows 7 ten dollar bills and 3 due dollar 
bills, and pays at one time 4 ten dollar bills an^ 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills* 
must he afterwards pay to cancel the debt ? 

Ans. 2 ten doll, bills and 8 one dell. 

13. The greater of two numbers is 24, and the less is 16; 
what is their difference ? . .i*. 

14. The greater of two numbers is 24, and >ieir differ- 
ence 8 ; what is the less number ? / . 

15. The sum of two numbers is 40, the>»s is 16 ; what 
is the greater ? ^ 

16. A tree, 68 feet high, '-^ broken off by the wmd ; tiie 
top part, which felL ,i»^ 49 feet long ; how high was the 

stump which was>**=^ ^ 

17. Our pj<^s ancestors landed at Plymouth, Massachu- 
setts, inJ^O ; how many years since ? 

isi A man carried his produce to market ; he sold his 
£Oi^or 45 dollars, his cheese for 38 dollars, and his butter 
tSr^ dollars ; he received, in pay, salt to the value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mo- 
lasses, and ihe rest in money ; how much money did he 
9Ql»eii^e ? ^ -Am. 80 dollars* 

19. A boy bought a sled for 28 Mits, and gave 14 oents 
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to hsLve it repaired ; he 6old it for 40 eentB ; did he gaia or 
lose by the bargain ? and bow much? 

20. One man trarels 67 miles in a day, anedier man fol- 
lows at the rate of 42 miles a day ; if they both start froa 
the same place at the same time, bow far will they be apart 

at the dose of the first day ? of the second ? of 

the third? of the fonrth ? 

21. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; asiother starts from the 
same place Tuesday morning, and follows on at the rate of 
70 miles a day ; how far are they apart Tuesday night ? 

Ans. 10 miks. 
22* A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 28 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? Ans. 62 dollars. 

23. A man has property to the amount of 34764 dollars, 
but theie are demands against him to the amount of 14297 
dollars ; l^ow many dollars will be left after the payment of 
his debts r 

24. Four men bought a lot of land for 482 dollars ; the 
first man paid 274 dollars, ihe second man 194 dollars less 
than the first, and the third man 20 dollars less than the 
seeond ; ho^ much did the second, the third, and the fourth 
man pay ? r The second paid 80. 

Ans. I The third paid 60. 
( The fbaith paid 68. 
26. A maik^ having 10,000 dollars, gave away 9^ dollars ; 
how many had IkQ left h Au. 9991. 



MVKTIPUCATIdlc , 

OF SIMPLE NUMBEItS. ^ 

V 9. 1* If one orange eosts 5 cents, how many eentu 
mmt I give for 2 oranges ? — ^ how many cents for ft 
O090g^ } for 4 oranges ? 

2« Ctee huidiel of apples costs 20 cents ; how many 
mm% I give tv 2 bushels? for 8 buAeb ? 
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d* Ofte gallon cohtaiita 4 quarts ; how many qaarti in 2 
griJlo&g ? in g gaUoms ? >— in 4 galloDS ? 

4. Three men hought a horse ; each man paid 23 dollars 
for his share ; how many dollars did the horse cost them ? 

6. A man h«i 4 farms worth 324 dollars f^ach ; how many 
dollars are they all worth ? 

6. In one dollar there are one hundred cents ; how many 
cents in 5 dollars ? 

7. How much will 4 pair of shoes cost at 2 dollars a pair ? 

8. How much will 4;wo pounds of tea cost at 43 cents a 
pound ? 

9. There are 24 hours in one day ; how many hours in 2 

days ? — in 3 days ? in 4 days ? in 7 

days? 

10. Six hoys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

When questions occur, (as in the above examples,) where 
the same number is to be added to itself several times, the 
operation may be much Cacilitated by a rule, called Malt*- 
plicaHan, in which the number to be repeated is called the 
mult^icandj and the number wbich shows how many times 
the multiplicand is to be repeated is called the multiplier. 
The multiplicand and multiplier, when spok^i of colkctivefyj 
are called the /actors, (producers,) and the answer is called 
the |)ro(iuclr 

^ II. There is an orchard in which there are 5 rows of trees, 
' ^and 27 trees in each row ; how many trees in the orchard ? 

In this example, it is 
In the first roiD^ 27 trees, evident that the whole 

^ second .... 27 mimber of trees will be 

tiiird .... 27 equal to the amount of 

....... finarih .... 27 ....... five 27's added together. 

....... fij^ .... 27 In adding, we find 

_ that 7 taken five times 

Jh the whole orchard, 135 trees. amounts to 35. We write 

down the five units, and 
xeserve.the 3 tens ; the amount of 2 taken five times is 10, 
and the 3, which we reserved, makes 13, which, written to 
tfie left of units, inakes the whole number of trees 135. 

If we have learned that 7 taken 5 times amounts to 35. 
•ftod that 2 taken 5 times amounts to 10, it is plain we ne^ 
write the number 27 but once^ and then, settinflr fK<» .-*««"** 



28 MULTIPXICATIOV OF SIMPLE in7MBXB8. IT 9, 10. 

plier under U, we maj say, 5 times 7 are 35, writing down 
the 5, and reserving the 3 (tens) as in addition. Again, 6 

times 2 (tens) are 
MMpUcandj 27 trees in each raw, 10, (tens,) and 3, 

Multiplier^ Brows. (tens,) which we 

D««^ ^4 T^*- A reserved, make 13, 

Product, 135 trees, Ans. (t^^^j ^ ^^f^,^ ' 

IT 10. 12. There are on a board 3 rows of spots, and 4 
spots in each row ; how many spots on the board ? 

# * # # A slight inspection of the figure will 

show, that the number of spots may be 

# # # # found either by taking 4 three times, (3 

# # # # ti^aes 4 are 12,) or by taking Bfour times, 

(4 times 3 are 12 ;) for we may say tliere 
are 3 rows of 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use either of the given numbers for a multi- 
plier, as best suits our convenience. We generally vmte 
the numbers as in subtraction, the larger uppermost, wiik 
units under units, tens under tens, &c. Thus, 

Multiplicand, f 4 spots. Note, 4 and 3 are the factors, 

Multiplier, 3 rows. which produce the product 12. 

Product, 12 Ans. 

Hence, — MultipliccOim is a short way of performing mtXMf 
additions; in other words, — // is the method of repeating any 
number any given number of times. 

Sign. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication. Thus, 3X4 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. . ' 

'f""*^^ Note. Before any progress can be made in this rule, the 
following table must be committed perfectly to memory. 
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MULTIPIilCATIOlf TABIiE. 



2tlme80 are 

2X 1= 2 
2X 2= 4 
2 X 3= 6 

2X4 8 
2X 5—10 
2X 6 — 12 
2X 7—14 
2X 8—16 
2 X 9 = 18 
2 X 10 — 20 
^ 2 X 11=22 
2 X 12 — 24 


4 X 10 = 40 
4X 11=44 
4X12=48 


7X 7 = 
7X 8 = 
7X 9 = 
7X10 = 

7X11 = 
7X12 


<9 
56 
63 

70 
77 

84 


10 X *— ^^ 
10 X 6= 50 
10 X 6= 60 
10 X 7= 70 
10 X 8= 80 
10 X 9= 90 


5X 0= 
5X 1- 5 
5X 2 = 10 
5X 3 — 15 
5X 4 — 20 
5X 5_25 
5X 6 — 30 
5X 7 — 35 
5X 8 = 40 
5X 9 45 
5 X 10 — 50 
5X 11 = 55 
5X12 = 60 


8X — 
8X 1 — 
8X 2 
8X 3 = 
8X ^• 
8X 5 = 
8X 6 = 
8X 7 = 
8X 8 = 
8X 9 = 
8X10 = 

8X11 = 
8X12 — 



8 
16 
24 
32 
40 
48 
56 
64 
72 
80 
88 
96 


10 X 10z=100 
10 X 11 — 110 
10 X 12 = 120 


11 X 0= 

IIX 1= 11 
11 X 2= 22 
11 X 3= 33 


3X 0— 
3X 1- 3 
3X2—6 
3x3—9 
3X 4—12 
3X 5 = 15 
3X 6 = 18 
3X 7 = 21 
^X 8 — 24 
3X 9 — 27 
3 X 10 — 30 
3 X 11— 33 
3 X 12 — 36 


11 X 4—44 
11 X 5= 55 
11 X 6= 66 


6X 0— 
6 X 1-6 
6X 2 — 12 
6 X 3 — 18 
6X 4 = 24 
6X 5 = 30 
6 X 6 = 36 
6X 7 = 42 
6 X 8 — 48 
6X 9 = 54 
6 X 10 = 60 
6 X 11 — 66 
6X 12 = 72 


11 X 7= 77 
11 X 8= 88 
11 X 9= 99 


.9X = 
9X 1 = 
9X 2 = 
9X 3 
9X 4 = 
9X 5 
9X 6 = 
9X 7 = 
9X .8 = 
9X 9 
9X10- 

9X11 = 
9X12 = 



9 
18 
27 
36 
45 
54 
63 
72 
81 
90 
99 
108 


11 X 10 = 110 
11 X 11 = 121 
11 X 12 = 132 


12 X 0= 
12 X 1= 12 
12 X 2 = 24 
12 X 3= 36 


4X 0— 
4X1=4 
4X 2- 8 
4X 3 — 12 
i 4 X 4 = 16 
4X 5 = 20 
4X 6t=24 
4X 7 = 28 
4X 8 = 32 
4X 9 = 36 


12 X 4= 48 
12 X 5= 60 
12 X 6= 72 


7X 0= 
7X 1= 7 
7X 2 = 14 
7X 3 = 21 
7X 4 = 28 
7X 6 = 35 
7X 6 = 42 


12 X 7= 84 
12 X 8= 96 
12 X 9 = 108 


10 X = 
10 X 1 = 
10 X 2 = 
lOX 3 = 



10 
20 
30 


12X10 = 120 
12 X 11 = 132 
12X12 = 144 
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9x2 = howmany? 4X 3x2 = 24. 

4X6 = iiow many ? 3X2X6 = how many ? 

8 X, 9 = how many ? .7x1X2 = how many ? 

3 X 7 = howmany? 8x 3X 2 = howmany? 

6X5 = how many ? 3X2X4X5 = how many ? 



13. What will 84 harrels of flour cost at 7 dollars a bar- 
rel ? Atts. 588 dollars. 

14. A merchant bought 273 hats at 8 dollars each; what 
did they cost? Ana. 2184 dollars. 

15. How many inches are there in 253 feet, every foot 
being 12 inches ? 

OPERATION. The product of 12, with each of the signifi- 

253 cant figures or digits, having been commit- 

12 ted to memory from the multiplication table, 

A qtAOA ^* ^^ J^^ ^ ®^y ^ multiply by 12 as by a 

Ans. A06b gjj^gj^ gg^j.g Yhus, 12 times 3 are 36, &c. 

16. What will 476 barrels of fish cost at 11 dollars a bar- 
rel ? Ans. 5236 dollars. 

, 17. A piece of valuable land, containing 33 acres, was 
sold for 246 dollars an acre ; what did the whole come to ? 
As 12 is the largest number, the product of which, with the 
nine digits, is found in * the multiplication table, therefore, 
when the multiplier exceeds J 2, we multiply by each figure 
hi the multiplier separately. Thus; 

OPERATION. The multipli- 

246 dollarSy the pnce of 1 acre. ^j consists of 3 

33 number of acres. tens and 3 units. 

""738 doUars, the price of 3 acres. f^^^^. multiply- 

738 dollars, the pnce of 30 acres. *°?, by the 3 

. units gives us 

Alls, 8118 dollars, the price ofZZ a^cres. 738 dollars, the 

price of 3 acres. 
We then multiply by the 3 tens, writing the first figure of 
the product (8) in ten^s place, that is, directly under the figure 
by which we multiply. It now appears, that the product by 
the 3 tens consists of the same figures as the product by the 
three units ; but there is this difference — the figures in the 
product by the 3 tens are all removed one place further to- 
ward the left hand, by which their value is increased tenr 
fM^ which is as it should be, be^cause Uie price of 30 acres 



•> 
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is evidentlj ten times as much as the price of 3 acres, diat 
is, 7380 dollars ; and it is plain, that these tiro productii 
added together, give the price of 33 acres. 

These examples will be sufficient to establish the fol- 
lowing 

I. Write down the multiplicand, vnder which write the 
multiplier, placing units under units, tens uhder tens, jtc, 
and draw a line underneath. 

II. When the multiplier does nai exceed 12, begin at the 
right hand of the multiplicand, and multiply each figure con- 
tained in it by the multiplier, setting down, and carrying, as 
in addition. 

III. When the multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the unitSy then by 
the ten$j &c., remembering always to place the first figure of 
each product directly under the figure by which you multi- 
ply. Having gone through in this manner with each figure 
in the multiplier, add their several products together, and 
the sum of them will be the product required. 

X 

EXAMPL.B8 FOB, PRACTICE. 

■^ • 

18. There are 320 rods in a mile ; how many rods are 
there in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing- 
ton ; how many rods is it ? 

20. What will 784 chests of tea cost, at 69 dollars a 
chest ? 

21. If 1851 men receive 758 dollars apiece, how many 
dollars will they all receive ? Ans* 1403058 dollars. 

22. There are. 24 hours in a day ; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate f 
how many miles in 36 days ? how many miles in 1 year, or 
365 days ? Ans, 61320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each piece 
s^taining 28 yards, at 6 dollars a yard ; how many yards 

^ vpe there, and what was the whole cost ? 
^ ^ Ans, The whole cost was 2184 dpllars. 

V fl4. Multiply 37864 by 235. Product^ 8698040* 

" 25 29831 ... 952. 28399112. 

26 93956 ... 8704. .^....^. 817793024. 
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CONTRACTIONS IN MULTIPLICATION. 

I. When the multiplier is a composite number. 

TT 11. Any number, which may be pcpduced by the mul- 
tiplication of two or more numbers, is called a composite 
manher. Thus, 15, which arises from the multiplication of 
5 and 3, (5x3 = 15,) is a composite number, and the num- 
bers 5 and 3, which, multiplied together, produce it, are called 
component partSy or factors of that number. So, also, 24 is a 
composite number ; its component parts or factors may be 2 
and 12 (2 X 12 = 24;) or they may be 4 and 6 (4X6 = 
24 ;) or they may be 2, 3, and 4 (2 X 3 X 4 = 24.) 

1. What will 15 yards of cloth cost, at 4 dollars a yard ? 

15 yards are equal to 5 X 3 yards. The cost of 5 

4 yards would be 5 X 4 = 20 dollars ; and because 15 

5 yards contain 3 times 5 yards, so the cost of 15 yards 
~ will evidently be 3 times the cost of 5 yards, that is, 

^^ 20 dollars X 3 = 60 dollars. Ans. 60 dollars. 

60 

Wherefore, If the multiplier be a composite number y we may, 
if we please, multiply the multiplicand first by one of the comr 
ponent parts^ that product by the other ^ and so on, if the com- 
ponent parts be more than two ; and, having in this way 
multiplied by each of the component parts, the last product 
. will be the product required, 

2. What will 136jtons of potashes come to, at 96 dollar* 
per ton ? 

8 X 12 = 96. It follows, therefore, that 8 and 12 are 
component parts or factors of 96. Hence, 

136 dollars, the price of 1 ton. 
8 one of the component parts, or factors. 

1088 dollars, the price of 8 tons. 
12 the other component part, or factor. 



Am. 13056 dollars, the price of 96 tons. 

3. Supposing 342 men to be employed in a certain piece 
of work, for which they are to receive 112 dolUrs each, 
how much will they all receive ? 

8 X 7 X 2 w=: lis. Ans. 38304 dollavt. 
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4» Multiply 867 by 48. Product^ 17618. 

6 863 ... 66. 4776a 

6 1086 ...72. 7819a. 

II. When the multiplier is 10, 100, 1000, Sfc. 

IT 12. It will be recollected, (IT 3.) that any figure, on be- 
ilig removed one place towards the left hand, has its value 
increased tenfold; hence, to ijaultiply any number by 10, it 
13 only necessary to torite a cipher on the right hand qf it. 
"flius, 10 times 26 are 260 ; for the 6, which was units before, 
is now made tens, and the 2, which was tens before, is now 
made hundreds. So, also, if any figure be removed two places 
%)wards the left hand, its value is increased 100 times, &c. 
Hence, 

When the multiplier ts 10, 100, 1000, or 1 with any number 
of ciphers armexedj annex as many ciphers to the multipli- 
cand as there are ciphers in the multiplier, and the mwti- 
plicand, so increased, will be the product required. Thus, 

Multiply 46 by 10, the product is 460. 

03 ... 100, 8300. 

95 ... 1000, 95000. 

EXAMPLES FOR PRACTIC£. 

1. What will 76 barrels of flour cost, at 10 dollars a barrel ? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive ? 

3. What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? 

4. Multiply 5682 by 10000. 
6 ,83;i34... 100000. 

IT 13. On the principle suggested in the last IT, it follows, 
When there are ciphers on the right hand of the multipli' 
candj multiplierj either or bothj we may, at first, neglect 
these ciphers, multiplying by the significant figures only; 
nfter which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
aad multtplier, counted together. 
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XXAMPIiKS FOR ntACTICS. 

1. If 1300 men receive 460 doUan apiece, how many 
dollars will tihey all receive ? 

OPERATION. P^ ^^^^" ^ the midti^and 

450 and multiplier, coanted together, 

I30Q are three. Disregarding these, we 

write the signifiami figures of the 

138 multiplier under the significant fig*- 

46 ures of the multiplicand, and muki- 

^— ROfiAAA j^i.^ P^y> *^*6r which we annex three 

product which gives the true answer, 

2. The numher of distinct buildings in New England, 
appropriated to the spinning, weaving, and printing m cot* 
ton goods, was estimated, in 1826, at 400, running, on an 
average, 700 spindles each ; what was the whole number of 
spindles ? 

3. Multiply 357 by 6300. 
4 8600 .... 17. 

*6 ♦.9340.... 460. * \. * 

6 5200 .... 410. ^ 

7 378 .... 204. 

OPBRATION. 
378 

204 

^522 '^ ^^ operation it will be seen, that multi- 

QQQ . plying by ciphers produces nothing. Thoe* 

756 ^^^* 

77112 

IIL When there are ciphers between the sigmficant figures 
of the muUiplierj we may omit the ciphers, multiplying by 
the significant figures only^ placing the first figure of each pro* 
duet directly under the figure by which we multiply. 

EXAMPIiES FOK PBAOTIOB. 

8. Multiply 154326 by 3007. 



I 



r 



I* 



^ 
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OPERATION. 

154326 
3007 



1080282 
462978 



Product, 464058282 



9. Multiply 543 by 206. 

1 10 1620 ^« 2103. 

> 11 36243 ... 32004. 



SUPPXiElMDESlTT 

TO MULTIPLICATION. 

<^ir£STIONS. 

1. What is nmltiplication ? 2. What is the number to be 

multiplied eaUed ? 3. to multiply by called ? 4. Whj^ 

10 the resuH or answer called? 5. Taken collecHvelt/j what 
are the multiplicand and multiplier called ? 6. What is the 
sign of multiplication ? 7. What does it show ? 8. In what 
order must the given number be placed for multiplication ? 

9. How do you proceed when the multiplier is leas than 12 ? 

10. When it exceeds 12, what is the method of procedure ? 

1 1. What is a composite number ? 12. What is to be under- 
stood by the component parts, or factors^ of any number? 
13. How may you proceed when the multiplier is a conipo- 
ske number 1 14. To multiply by 10, 100, 1000, &c., what 
suffices? 15. Why? 16. When there are ciphers on the 
right hand of the multiplicand, multiplier, either or both, 
how may we proceed? 17. When there are ciphers fte- 
hoeen the significant figures of the multiplier, how are they 
to be treated f 

SXEROISBS. 

V 

1. An army of lOTOO men, having plundered a city, took 
^ teach money, that, when it was shared among them^ each 
SAB receive^ 46 dollars; what was the sum of money 
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2. Supposing the number of houses in a certain town to 
be 145) e^h house, on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in that town ? Ans. 1740i 

3. If 46 men can do a piece of work in 60 days, how 
many men will it take to do it in one day ? 

4. Two men depart from the same place, and travel in 
opposite directions, one at the rate of 27 nules a day, iiie 
other 31 miles a day; how far apart will they be at the end 
of 6 days ? Ans, 348 miles. 

5. What number is that, the factors of which are 4, 7, 6, 
and 20? Ans. 3860. 

6. If 18 men can do a piece of work in 90 days, how long 
' will it take one man to do the same ? 

7. What sum of money must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89' 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 are 
factors? 

10. If a carriage wheel turn round 346 times in running 
1 mile, how many times will it turn round in t^e distance 
from New York to Philadelphia, it being 95 miles. 

Ans. 32870. 

11. In one minute are 60 seconds; how many seconds in 

4 minutes ? in 5 minutes ? in 20 minutes ? ^ 

in 40 minutes ? 

12. In one hour are 60 minutes ; how many seconds in 
an hour ? — r- in two hours ? how many seconds from 
nine o'clock in the morning till noon ? 

18. In one dollar are 6 shilling)s; how many shillings in 
3 dollars ? in 300 dollars ? in. 467 dollars ? 

14. Two men, A and B, start from the same place at the 
same time, and travel the same way ; A travels 52 miles a 
day, and B 44 miles a day ; how far apart will they be at 
the end of 10 days ? 

15. If the interest of 100 cents, for one year, be 6 cents, 
, hbw many cents will be the interest for 2 ycBisJ —.for 

^ears ? for 10 years ? — for 35 years ? * for 84 

years ? 

16. If the interest of one dollar, for one year, be six cents, 

!«^hat is Ihe interest for 2 dollars the same time ? 5 

pilars? 7 dollars? 8 dollars? .96doUa»? 



17. A farAier sold 466 pounds of pork, al 6 ceiiti t poVBd^ 
aiid 46 pounds of eheese, at 7 cents a pound ; how auaay 
cents must he receive in pay ^ 

18. A boy bought 10 oranges; die kept 7 of them, and sold 
the others for 5 cents apiece ; how many cents did he reoeive ? 

19. The component parts of a certain number are 4, A, 7, 
6y 9, S, and 3 ; what is the number ? 

20. In 1 hogsliead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 2>pints; how many pints in 8 hogs- 
heads ? 
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OF SIMPLE NUMBERS. 

IT 14. 1. James divided 19 apples among 4 iMys: how 
many did he give each boy? 

2. James would divide 12 apj^Jes among 8 boys; how 
many must he give each boy ? 

3. John had 1 5 apples, and gave fhem to his plapaates, who 
rec^ved 3 apples each ; how many boys did he give them to ? 

4. If you had 20 centS| how many cakes could you buy 
at 4 cents apiece ? 

5. How many yards of cloth could you buy for 80 d<dan| 
at 5 dollars a yard ? ^ 

6. If you pay 40 dollars for 10 yards of cloth, whuA is one 
yard worth ? 

7. A man works 6 days for 42 shillings; how many shil^ 
lings is that for one day ? 

8. How many quarts in 4 pints? — — in 6 pilots? 
in 10 pints? 

9. . How many times is 8 contained in 88 ? 

10. If a man can travel 4 miles an hour, how manj lusura 
woidd it take him to travel 24 miles ? 

11. In an orchard there are 28 trees standing hi rowa^ 
and there are 3 trees' in a row ; how many rows are there? 

.Remarks When any one thing is divided into two equal 
parts, one of those ■ parts is called a ludf; if into 8 e^ial 
parts, one of those parts is called a ikird; if into fonr^MDal 
parts, one part is called afuerler or a fourAi if nl^av% 
9W part is called a Ji/2A, and so on. 

p 
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12. A boy had two apples, and" gave one half an i^ple to 
eacfarof his companions ; how many were his compamons ? 

13. A boy divided four apples among his companions^ by* 
giving them one third of an^apple each ; among hoT^ many 
did he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many oranges would it take to give 12 boys ona 
quarter of an orange each ? 

16. How much is one half pf 12 apples ? 

17. HoW much is one third ofi2? 

18. How much is one fourth of 12? 

19. A man had 30 sheep, and sold one fifth of thems 
how many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for them all 63 dollars ; what was their numbei ? 

• 21. How many orangey at 3 cents each, may be bought 
for 12 cents ? . 

It is plain, that as many times as 3 cents can< be taken 
from 12 cents, so many oranges may be bought; the object^, 
therefore, is to find how many times 3 is contained in 12» 

12 cents. 
Pint orangey 3 cents. We see in this example, ihal 

•^ we may take 3 from 12 foui- 

a J o * times, after which there is no re 

kecand arangej^ cents. mainder; consequently, subtrao 

g tion alone is sufficient for the ope- 

Third orange, 3 cents. nation; but we may come to the 

— same result by a process, in most 

3 cases much shorter^ cdled ZHr 

Fourth orimge, 3 cents. vmon, 



IT 16. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to €he 
cost of all the oranges, (12 cents ;) 12 is, therefore, a pro^ 
ductj and 3 one of its factors ; and to find how many times 
3 is contaiiied in 12, is to find the other factor, which, mul- 
tiplied into 3, will produce 12. This factor we find, by 
trial, to be 4, (4 X 3 =s 12 ;) consequently, 3 is contained in 
12 4 times. Ans. 4 oranges. 

- 22. A mim would divide 1^ oranges equally among Senile 
dren; how many oranges would each child have? 

Here the object is to divide the 12 oranges into 3 eq^al* 
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partBy and to ascertain the Biimber of oranges in each of those 
parts. The operation is evidently as in the last example, and 
consists in finding a number, which, multiplied by 3, will pro- 
duce 12* This number we have already found to be 4, 

Ans. 4 oranges apiece. 

As, therefore, muUiplicaHon is a short way of performing 
many (Mitioia of the same number ; so, dwirion is a short 
WBj of performing many subtractions of the same number ; 
and may be defined. The method of finding how many times 
one number is contaiied in another^ and also oj dwiding a numf^ 
ber into any number of equal parts. In all cases, the process 
of division consists in finding one of the factors of a given 
pToduct, when the other factor is known. 

The number given to be divided is called the ditfidend^ 
and answers to the product in multiplication. The number 
given to ^vide by is called the dilmory and answers to one of 
the factors in multiplication. The resulty or answer sought, 
is called the quotieni^ (from the Latin word quotieSy how 
many?) and answers to the other factor. 

' Sign. The ^ign for division is a short horizontal line be- 
tween two dots, -f-. It shows that the number b^ore it is 
to be divided by the number after it. Thus 27 -h 9 ::= 3 is 
read, 27 divided by 9 is equal to 3 ; or, to shorteii the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In place of the 
dotSy the dividend is often written over the line, and the c^ 
visor under it, to express division; thus, ^ = 3, read as 
before. 

DIVISION TABLE.* 



$=!• 


1=1 


t-1 


*=1 


4=1 


f =1 


i=2» 


f =2 


f =2 


^ = i 


■fl? = 2 


-V^ = 2 


1=3 


f =3 


-^ = 3 


-^ = 3 


¥=3 


if-=^ 


f =4 


-^ = 4 


J^ = 4 


J^ = 4 


¥ = •* 


-^ = 4 


-y^=s 


-y^=5 


J^ = 5 


^ = 5 


^=5 


JV-=8 


-^ = 6 - 


■yi=6 


^ = 6 


J^ = 6 


jyi=6 


4^ = 6 


V^=7 


^ = 7 


J»^ = 7 


V = 7 


^=7 


4^=7 


4^ = 8 


^ = 8 


¥ = 8 


^» = 8 


V = 8 


i^ = 8 


^ = 9 


¥=9 


^ = 9 


^ = 9 


^ — 9 


i\*=9 



• The reading ived by the pupil in committing the tabfe may b«, S by S » ], 
4 ^y 9 is Sf &c. ; or, S iq 2 one time, 2 in 4 two times, Si/c, 
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¥ 

¥ 
¥ 
¥ 
¥^ 



DJVISION TABLE-CCOfTINVED. 



1 
2 
3 
4 
5 
6 
7 
8 
9 



» = 1 


+*=1 


«=1 


Jtfl=2 


f»i=2 


«=2 


J§^=:3 


f» = 3 


«=3 


•■V=4 


«-4 


«=4 


V=5 


H=s 


«=« 


jyt=6 


*» = 6 


« = 6 


V=7 


«=7 


ft=7 


^=8 


f*=8 


H=8 


¥=9 


fS=9 


«=9 



11=2 
«=3 

= 7 

= 8 



28 
42 

84 
32 
S3 



7, or^ 

9,prV- 

8, or^: 



: how many ? 
: how many ? 
: how many ? 
: how many ? 
: how many ? 



49-^ 7, or 4^: 
32 -f- 4, or \a : 
99-^ll,orff ; 

84H-12,orH 
108-4- 12, or^ 



how many? 
how many? 
how many ? 
how many? 
how many? 
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IT USs 23. How many yards of cioth, at 4 dollars a yard, 
ean be bought for 856 dollars ? 

Here the number to be divided is 856, which therefore 
is the dvndend; 4 is the number to divide by, and there- 
fore the dixnsor. It is not evidient how many times 4 is con- 
tained in so large a number as .866. This difficulty will be 
readily overcome, if we decompose this number, thus : 

856 = 800 -f- 40 +16. 
Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times ; consequently, in 800 it is contained 
200 times. Proceeding to the t^is, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times,. We now have 
200 + 10 + 4 = 214 for the quotient, or the number of 
times 4 is contained in 866. -Ans: 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it >y 
parts, in the following manner : 

For the sake of convenience, we 
write down the- dividend with the divi- 
sor on the left, and draw a line between 
them ; we also draw a line underneath. 
Then, beginning on thf^ l^ft haiu)| 



Dmdend. 
DMsoTji) 856 

QmHmi^ 214 
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we seek how often the divisor (4) is contabed in 8^ 
(hundreds,) the left hand figure ; finding it to he 2 timea, 
we write 2 directly under the 8, which, falling in the plaoe 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, which we set down in te«'« 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 timea^ 
which we set down, and the work is done. 

This manner of performing the operation is called Sftorl 
DtPtnon. The computation, it may be perceived, is carried! 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 

RITLiE. 

fVom the illustration of this example^ we derioe this gmtfoi 
ruUJor dwicUngj when the dwisor does not exceed 12 : 

I. Find how many times the divisor is contained in "the 
first figure, or figures, of the dividend, and, setting it direet- 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in Ms 
dividend, and set it down as before, continuing so to do tiit 
all the figures in the dividend are divided. 

Proof. We have^een, (IT 15,) that the divisor and quo- 
tient are factors^ whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding the other. 

Hence division and muUl^icatum mutually prove each other. 

To prove division^ we may multiply the divisor by the quo* 
tient, and, if the work be right, the product will be the same 
as the dividend ; or we may divide the dividend by the jmo- 
Hentj and, if the work is right, the result will be the same at 
the divisor. 

To prove multiplication^ we may divide the product by pme 
factor^ and, if the work be right, the quotient will be the oiher 
factor* 

£XAllCPI«Sid FOR PRACTICB. 

S4. A man would divide 13,462,725 doUais among 6 men j 
Imw many dollars would each receive ^ ". 
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nwRATtnitf ^ **»" exwnple, aa we cannot 

"""^^iLd. h^ve 5 in the ^«t figure, (1,) we 

Divuor, 6 ) 13,462,725 **!jf *^» ^8"'^' "'^ J^y' « "» ^f 
' ^ ^ wul go 2 times, and there are 3 

Quotient^ 2,692,645 .over, which, joined to 4, the next 

figure, makes 34 ; and 6 in 34 will 

go 6 times, &c. . 

Proof. * In proof of this example, we mul- 

Quotient. tiply the quotient by the divisor, 

2,692,545 and, as the product is the same aa 

5 dimaorf the dividend, we conclude that the 

' ' ' , ^ work is right From a bare in- 

13,462,725 spection of the above example and 

its proof, it is plain, as before stated, that division is the re- 

vene of multiplication, and that the two rules mutually prove 

each other. 

25. How many yards of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard ? at 3 dollars ? at 

4 dollars ? at 5 dollars ? at 6 dollars? at 

7? at 8? at 9? at 10 ? 

Note, Let the pupil be required to prove the foregoing, 
and all following examples. 

'26. Divide 1005903360 by 2, 8, 4, 5, 6, 7, 8, 9, 10, 11, 
and 12. 

27. If 2 pints inake a quart, how many quarts in 8 pints ? 

^ in 12 pints ? in 20 pints ? in 24 pints ? 

in 248 pinte ? in 3764 pints ? in 47632 pints ? 

28. Four quarts make a gallon; how many gallons in 8 

quarts? . in 12 quarts ? in 20. quarts ? in 36 

quarts? in 368 quarts ? in 4896 quarts? — — 

in 5436144 quarts? 

29. A man gave 86 84)ples to 5 boys ; how many apples 
would each boy receive ? 

Dividend. Here, dividing the 

DtfH9or, 5 ) 86 number of the apples 

— _ _ (86) by the number of 

QwHienty 17—1 Remainder. ^^y^ (5 j ^^ f^^^ ^^^ 

each boy's share would b^ 17 apples ; but there is one apple 

left. ' 

tXfm 5)86" In order to divide aU the a,pples equal- 

;' - — ly among the boys, it is plain, we must di- 
V 17^ yide this one remaining apple into 5 equal 
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paartiy and give one of these parts to each of the boys. Then 
each boy's share would be 17 apples, and one fifth part of 
another qpple; which is written thus, 17^ apples. 

Am* \1\ apples each. 
The I7y expressing tohdle apples, are called integers^ (that 
is, whoU numbers.) The \ (one fifth) of an apple, express- 
ing part of a broken or divided apple, is called a fraction^ 
(that is, a broken number.) 

Fractions, as we here see, are written with two numbers, 
one directly over the other, with a short line between them, 
showing that the iq>per number is to be divided by the 
lower. The upper number, or dividendy is, in firactions, call- 
ed the numeratory and the lower number, or dioiaory is called 
the denominator. 

Note. A number like 17^, composed of integers (17) 
and a fraction, (-J^,) is called sl mixed number. 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
bers, is called the remaihdery and is evidently a part of the 
dividend yet undivided. In order to complete the division, 
this remainder, as we before remarked, must be divided into 
5 equal parts ; but the dit^isor itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that 
it consists* of the remainder (1) for its numeratory and the 
divisor (5) for its denominator. 

Therefore, if there be a remainder y set it down at the' right 
band of the quotient for the numierator of a fraction, under 
which write the divisor for its denominator. 

Proof of the last example. In proving this example, we 

17-J find it necessary to multiply 

5 our fraction by 5 ; but this is 

— — , easilydone, if weconsidT, tbat 

®® the fraction -J expresses one 

part of an apple divided into 5 equal parts; hence, 5 times 
^ is •( = 1, that is, one whole apple, which we reserve to be 
added to the wntSy saying, 5 times 7 are 35, and one we re- 
served makes 36, &c. 

30. Eight men drew a prize of 453 dollars in a lottery ; 
how many^dollars did each receive ? 
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BwideiuL H^re, after carrying the division at 
Bhiiory B ) 453 far as possible by whole numbers, we 
ri *' * "TcT" ^^® * remainder of 5 doilars, which, 
^^io/t€n<, 56f written as above directed, gives for the 
answer 56 dollars and } (live eighths) of an<^er dollar, 
to each man. 

IT 18. Here we may notice, that Uie eighth part of 5 dol'<* 
lars is the same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollarb is f of a dollar. Uence, f 
expresses the quotient of 5 divided by 8, 

Proof , I is 5 J\arts, and 8 times 5 is 40, that is, ^ = 5, 

66f . which, reserved and added to the product of 8 times 

. 8 6, makes 53, &c. Heiice, to muUiply a fraeHol^ 

■~" "^e may multiply the numeratoTj and divide the 

^ - ^ product by the derunmncUor. 

Or, in proving division, we may multiply the whole nudi* 
ber in the quotient otdy^ and to the product €idd the remain- 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be more easy in practice. Thus, 56 X ^ = 
448, and 448 -j- 5, the remainder, z= 453, as before. 

31. There are 7 days ina%veek; bow many weeks in 
365 days? Ans. 52^ weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars ^ how many for 50 dpl- 
lars ? for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -^ 4, or ^tt = 160 dollars. Am. 

34. 678 -i- 6, or Aj4 = how many ? Am. 113. 

35. iix^a = how many ? 

36. i^A.r=:howmany? 

37. ai^ = how many? Am. 384f* 

38. £|^i. = howmany? 

39. Aa|iLJL = how many ? 

40. go i^j> I a = how many ? 

^ 19- 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, it is 
evident that the computation cannot be readily carried on in 
the mind, as in the foregoing examples. Wherefore, it is 
more convenient to write down the computation at lengthy 
in the following mtumer : 
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OFESiATiON. We m»y write thc diTMor 

IKolior. Dimde9(9. QuMeni. vbA dividend as in short di- 

21 ) 4370 (208^. vision, but^ instead of writiof 

42 the qttotieiit mtder the div>- 

^ dend, it will be found more 

^"^^ eonvenient to set it to the 

1£9 rigkthand, 

2 Remamder. Taking the dividend by 

jporitj we seek how often we 
can have 21 in 43 (hundreds ;) finding it to be 2 times, we 
set down 2 on the right hand of the dividend for the high- 
est, figmre in the quotient The 43 being hundreds^ it fol- 
lows, that the 2 must dso be hundreds. This, however, 
we need not regard, for it is to be followed by tens and tmits, 
obtained from the tens and units of the dividend, and M'iU 
^erelbreyat the end <^ the operation, be in the place of hun^ 
dreds, as it should be. 

It is i^ein that 2 (hundred) times 21 doUsfS ought now 
to be taken out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under the 43 la the 
^vidend, we subtract, and to the remainder, 1, (hundred,) * 
bring down the 7, (tens,) making 17 tens. 

'Wte then seek how often the divisor is contained in 17, 
(t^ns ;) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, making the whole 
170. ' We then seek how often 21 can be contained in 170, 
and, fiiiding it to be 8 times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170 ; then, subtracting, we find the remin- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208^ dollars^ 
for the answer. 

This manner of performing the operation is called Ijm§ 
IHviskm. ft consists in writing down the whole computation. 

From the above example, we derive the following 

I. Place the divisor on the left of the dividend, separate 
them by a line, and dcfiw. another line on the rig^t of. the 
^videndto s^par^ lAfrom tibe quotient* 

II, Take as many figures^ ^^n the left of the divideiu||. ai 



. ecmtain the divisor once or more ; seek how orony times they 
epntain it, and place the answer on the dght hand ^ tiba 
dividend for the first figure in the quotient 

III. Multiply the divisor by this quotient figure, and writB 
the product tinder that part of the dividend taken. 

IV. Subtract the product from the Cgures above, and to the 
remainder bring down .the next figure in the dividend, and 
divide the number it makes up, as before. So continue to 
do, till all the figures in the dividend shall hare been brought 
down and divided. ' 

Noit 1. Having brought down a figure to the remainder^ 
if the number it makes up be lesz than the divisor, write 
a cipher in the quotient, and bring down the next figure. 

JVbte 2. if the product of the divisor, by any *quotient 
figure, be greater than the part of the dividend taken, it is an 
evidence that the quotient figure is too Uargty and must be 
diminished. If the remainder at any time be greats than 
the divisor, or equal to it, the quotient figure is tco mudlf and 
must be increased. 

ESLAMPI^ES FOB PRACTICJB. ': 

1 . How many hogsheads of molasses, at 27 dollars a hogtti* 
head, may be bought for 6318 dollars? 

An$, 234 hogsheads^ 

2. If a man's income be 1248 dollars a year, how much 
is that per week, there being 52 weeks in a year ? 

Ans* 24 dollars per week* 

3. What will be the quotient of 153598, divided by 29 ? 

Am. 5296^ 

4. Howmanj times is 63 contained in 30131 ? 

Ans. 478^ times ; that is, 478 times, and H of anodier 
time. 

5. What will b^ the several quotients of 7652, divided bj 
16, 23, 34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 71Q8 dolUr% 
what is that per acr^ ? 

7; What will be the quotient of 974932, divided by 365? 

Ans. 2671^^ 

8. Divide 3228242 dollars equally among 563 men.; how 
many dollars must each man receive ? ' Ans. 5734 dollars. 

9. If 57624 be divided into 216, 586, and 976 equal parts, 
what will be the magnitude of one of each of these equal 
parti ^ 
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Am, The> saAgaitudie of one of the last of these efitf-pafte 
will be 69^. 

10. How many times does 1030603616 contain 3215? 

Ans. 320661 times. 

11. The earth, in its annnal revolution round thel sun^ is 
said to travel 69i6088000 miles ; what is^ that per honr^ there 
beiag 8766 hours in a year ? 

12. . laafggj f SOQ = how many ? 
13; Aii^4f$^=? how many? 
14, 'syiW° ' =how many? 



r . . 

' CONTRACTIONS IN DIVISION. 

r ' 

I I. When the divisor u a composite numbeiu 

Ir ITftO. 1. Bought 15 yards of doth for 60. dollars; how 

nmch was that per yard ? 

'f 15 yards are 3 X 5 yards. If there had been but 5'ysrds, 

' the cost of one yard would be ^ = 12 dollars ; but, aS there 

ere 3 times 6 yards, the cost of one yard will evidentiy be 

but one ihird part of 12 dollars ; that is, -^ = 4 dollars. Ans. 

Hepce, when the divisor is a composite number, we may, 

if we please, divi4e the dividend by one of the component 

parts, and the gteo/ien^, arising from that division, by the 

- 9ther; the last quotient will be the answer. 

2. If a inan can traviel 24 miles a day, how many dap 
I. will it take him to travel 264 miles ? 

It will evidently take him as many days as 264 contains 24» 

OPERATION. 
t4r=6X4. 6)264 24)264(11 days, ilM 

4Hi "' ^ 

- — 24 

11 days. .^4 

«. Divide 676 by 48 == (8 X 6.) 

4. Divide 1260 by 63= (7 X 9.) 

5. Divide 2430 by 81. , 

6. Divide 448 by 66. 

II. Tp ditJMfe 5y lOj 100, 1000, &c, 

T n. L A prize of 2478 dollars is owned by 10 meB^ 
wiuit is each man's share ? 

/ •■ . ■ 
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£«i0|l.]iiaii'«0lidre.will be equal to the iiiimberdfl^aireim- 
taiiied in the whole sum, and, if one of the figures be cut off 
at the right haiid^ all the figures to the left may be consid- 
ered so many lent; therefore, each man's ware will be 
247^4U&ir8. 

It is evident) also, that if 2 figures had been cut off from 
the right, all the remaining figures would have been so ma* 
ny hundreds; if 3 figures, so many thousands^ &c. Hence 
we derive this general Rule /or dividing by 10, 100, 1000, 
&C. : Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to the Ufi 
of the point will express the quotieni^ and those to the ri^^ 
the remmnder. 

2. In one^dollar are 100 cents; how ifeanvdoUars in 42400 

cents? * "^ *ilm. 424 dollars. 

424100 Here the divisor is 100; we therefore cut off 2 

^ figures on the right hand, and all the figures to the 

l^ {A2^) express the dollars. 

d. How many dollars in 34567 cents } 

Asus. 345^ dollarsl 

4. How many dollars in 4567840 cents ? 

5. How many dollars in 345600 cents ?r 

6. How many dollars in 42604 cents ? Am. 426i4Tr* 

7. 1000 mills make one dollar ; how maly dollars in 4000 
mills ? in 25000 mills ? in 845000 ? 

8. How many dollars in b487 mills ? Ans. 6<^^ dollars. 

9. How many dollars in 42863 mills ? — — in 368466 
mills p in 96842378 mills ? 

iO* In one cent^are 10 mills; how many cents in 40 

mills } in 400 mills ? ui 20 mills ? in 468 

mOls? in 4784 mills? in 34640 mills ? 

HI. Whm there are ciphers m the right hand of the dimtor. 

IT ftfll. 1. Divide 480 dollars among 40 men ? 

In this example, our divisoTi 

A\i\\^^'^^^' {^"^y) ^ * composite number, 

' C-l- ( 10 X 4 == 40 ;) we may, tjiere^ 

•12 doUs* Ans. ^0^9 divide by .one component 

^ , ^ part, (10,) and that quotient by 

the otheTj (4;) but to divide by 10, we have seen, is but to 

cut off title rin^t hand figure^ leaving the figures to the left 



of tfce.point for the ipiotieiit, which we divide by 4, aad the 
work is doue. It is evideiat, that, if our diviior had been 
40Qj we should have cut off 2 figiires, and have ^vided in 
the siune manner ; if 4000, 3 figures, &C Hence thb gene* 
ral Rule: — Wkentbereare d^^enat Aerighi handofthe^ 
tisar, cut them off, and also as many places in the dividend ; 
divide the remaining figures in the dividend by the remain- 
ing^ figures in the divisor; dien annex the figures, cut off 
firom the dividend, to the remainder. 
• 2. Divide 748346 by 8000. 

Dividend. 
Dimaar^ 8|000)748|346. 

QuoHem^ 93.-4346 Remamder. Jki§. OSffM- 
S. Divide 46720367 by 4200000. 

Dividend, 
42|00000)467j20367(ll,5fy\fl^ QuoHmd. 
42 

"47 
42 

520367 Remainder. 

4. How many yards of cloth can be bought for 846600 
dollars, at 20 dollars per yard ? 

5. Divide 76428400 by 900000. 

6. Divide 345006000 by 84000. 

7. Divide 4680000 by 20, 200, 2000, 20000, 800, 4000, 
50, 600, 70000, and 80. 



0OVFUBMBNT TO XllVUJJUir. 

qU£STI02fS. 

^ 1. What is division ? 2, In what does the j^roceM of di- 
vision consist ? 3. Division is the reverse of what ? 4. What 
is the maaber to be divided called, and to what does it an- 
swer in multiplication ? 6. What is the number to cfioidb 
hy called, and to what does it answer, &€. ? 6. What is Ae 
reetdi or tmewer called, &c. ? 7, What is the nan of dfvi 
sion, and what does it show ? 8. What is the other vhw of 
•Kpressing division ? 9. What is short liivtSMm, and how is 

£ 
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it performed? 10, How is division proved? 11. How if 
mtutipUcoHon proved? 12. What are iniegenj or whole 
numbers? 13. What are fractions, or broken numbers? 
14. What is a mixed number ? 15. When there is any thing 
left after division, what is it called, and ho^v" is it to be 
written? 16. How are fractions wnttenl 17. What is 

the upper number called ? 18. the lower number ? 

19. How*do you multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision? 21. What is ^^ division? 22. Rule? 23. When* 
the divisor is a composite number, how may we proceed ? 
24. When Ha^ divisor is 10, 100, 1000, &c., how may the 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed ? 

£XGRCISES. 

1. An army of 1500 men, having plundered a city, tool^ 
2625000 dollars ; what was each man's share ? 

2. A certain number of men were concerned in* the pay^ 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 baskets, how many in a 
basket ? 

4. What number must I multiply by 136 that the pro- 
duct may be 505710 ? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes* 
Admitting the distance, as usually computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi* 
plier be 11, what is the multiplicand ? Ans. 6^ 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier ? Ans. 11^ 

8. The divisor is IS, and the dividend 144; what is the 
quotient ? 

9. The quotient of two numbers is 8, and the dividend 
144 ; what is the divisor ? 

10. A man wislics to travel 685 miles in 13 days; how 
hi must he travel each day? 

11. if a man travels 45 miles a day, in how many dajs 
will he tr«se} 585 miles ? 

t\.' " 
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12. A man sold 35 cows for 560 dollars \ how maeh wm 
ibat for each cow ? 

13. A man, selling his cows for 16 dollars each, received 
Ibf all 560 dollars ; how many did he sell ? 

14. If 12 inch^ make a foot, how many icei are there in 
364812 inches ? 

15; If 364812 inches are 30401 feet, how many inches 
make one foot ? * 

16. If you would divide 4S750 dollars among 50 men, 
liow many dollars would you give to each one ? ^ 

17. If you distribute 48750 dollars among a number of 
men, in such a manner as to give to each one 975 dollars, 
how many men receive a share ? 

18. A man has 17484 pounds of tea in 186 chests; how 
many pounds in each chest ? 

19.^ A man would put up 17484 pounds of tea into chests 
containing 94 pounds each ; how many chests must he have? 

20. In a certain town there are 1740 inhabitants, and 12 

persons in each house ; how many houses are there ? »in 

each house are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, liow 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days? 

in 6 days ? ■ in 20 days ? in 40 days ? 

in 120 days? 

22. If a carriage wheel turns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 95 miles, 
how many times does it turn in running 1 mile ? Ans, 346. 

23. Sixty seconds make one minute ; how many minutes 

ill 3600 seconds ? in 86400 seconds ? in 604800 

•(iconds ? — — in 2419200 seconds ? 

24. Sixty minutes make one hour; how many hours in 

1440 minutes? in 10080 minutes? in 40320 

minutes ? in 525960 minutes ? 

25. Twenty-four hours make a day; how many days in 
168 hours ? in 672 hours ? in 8766 hours ? 

26. How many times can I subtract forty-eight from four 
hundred and eighty ? 

27. How many times 3478 is equal to 47854 ? 

28. A hushel of grain is 32 quarts ; how many quarts must 
I dip out of a chest of grain to make one half (^) of a 

bushel ? • for one fourth (J) of a bushel ? for one 

eighth (^) of a hushel ? Am, to the last^ 4 quarts. 
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M. How man/ is ^^ of 20? ^ of 48 ? Xot 

247/ I of 346878? i of 204030648? 

iliu. to the lasty 102015324. 

SOi How many walnuts are one third part (^) of 3 wal- 
nuts? ^of 6 walnuts? iofl2? ^of30? 

*of46? i of 300? _—^ of 478? J 

of 3456320 ? Ana. to the lasty 1 152106f . 

• 31. Whatis|of4? iof20? ^ of 320? J 

of 7843 ? An$. to the last, 1960 J. 



HCSOBLXiAHiaOIIB QtJBSnOHS, 

Jkvolmng the Prine^les of the preceding Rules. 

Note. The preceding rules, viz. Numeration, Addition^ 
Subtraction, Multiplication, and Division, are called the fW- 
damental Ibdes of ArUhmetiCy because they are the fouik> 
dation of all other rules* 

1. A man bought a chaise for 218 dollars, and a horse for 
142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the chaise 
cost 218 dollars, what is the cost of the horse ? If the horse 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 487, and the greater num* 
her be 348, what is the less number ? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 3481, 
what is the remainder? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend? 

IT 23. When the minuend and the subtrahend are given^ 
how do you find the remainder ? 

When the minuend and remainder are given, how do yon 
find the subtrahend ? 

Wken the subtrahend and the remainder are given, how 
do you find the minuend ? 

When you have the sum of two numbers^ and one of them 
given, how do you find the other ? 

When you have the greater ot two numbers, and their 
dS^rence given, how do you find the less number ? 

"When you have the leas of two numbers, and their rf^«r- 
enee given, how do you find the greater number ? 
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5. The sum of two numbers is 48, and one of the numben 
is 19 ; what is the other! 

6. The greater of two numbers is 29, and their ^treiw 
10 ; what is the less number ? 

7. The less of two numbers is 19, and their difference jm 
10 ; what is the grecUer ? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece; 
974 pairs of shoes, at 3 dollars a pair ; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A man sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; ill pay, he received a chaise, 
worth 124 dollars, and the rest in money ; how much m<mey 
did he receive ? 

10. What will be the cost of 16 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for 487 
dollars, at 2 dollars per bushel ? 

U 24. When the price of one pound, one bushel, &c. of 
uiy commodity is given, how do you find the cost of any 
number of pounds, or bushels, &c. of that commodity ? If 
the price of the 1 pound, &c. be in cents, in what will the 

whole cost be? If in dollars, what? if in shillings? 

if in pence ? &c. 

When the cost of any given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what kind of money will the answer be ? 

When the cost of a nrnnher of pounds, &c. is given, and 
also the price of one pound, &c., how do you find the num- 
ber of pounds, &c. 

12. When rye is 84 cents per bushel, what will be the cost 
of 948 bushels ? how many dollars will it be ? 

13. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product? 

When the product and one factor are given, how do you 
find the other factor ? 

When the divisor and quotient are given, how do yov 
find the dividend ? 

When the dividend and quotient are given, how do yov 
find the divisor ? 

14. What is the product of 754 and 25 ? 
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15. What number, multiplied by 25, will produce 18860? 

16. What number, multiplied by 754, will produce 18860? 

17. If a man save six cent<t a day, how many cents would 

he save in a year, (365 days,) ? how many in 45 

jrears? bow many dollars would it be? how. many cows 
could he buy with the money, at 12 dollars each ? 

Ans* to the lasty 82 cows, and 1 dollar 50 cents remainder* 

1 8. A boy bought a number of apples ; he gave away teii 
of them to his compaQions, and afterwards bought thirty-four 
more, and divided one half of what he then had among four 
companions, who received 8 apples each ; how many apple* 
did the boy first buy ? 

Let the pupil take the last number of apples, 8, and re:^ 
verse the process. Ans. 40 apples. 

19. There is a certain number, to which, if 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8, 
and the product divided by 3, the quotient will be 64 ; what 
is that number ? Am. 27. 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board ? 

If 25. 21. There is a spot of ground 5 rods long, and 3' 
rods wid'j ; how many square rods does it contain ? 

Note. A square rod is a 
square (like one of those m 
the annexed figure) meas- 
uring a rod on each side. 
By an inspection of. the 
figure, it will be seen, that 
there are as many squares * 
in a row as rods on one side, 
and that the number of rows 

is equal to the number of rods on the other side ; therefore, 

5 X 8 =: 15, the number of squares. 

Ans. 15 square rods. 

A figure like A, B, C, D, having its opposite sides equal 
and parallel, is called a parallelogram or oblong. 

' 22. There is an oblong field, 40 rods long, and 24 rod« 
wide; how many square rods does it contain ? 

23. How many square inches in a board 12 inches long, 
and 12 inches broapd ? • Ans, 144* 
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24. How many square feet in a board 14 leet long and S 
feet wide ? 

25. A certain township is six miles square ; how many 
square miles does it contain ? Ans, 36. 

26. A.man bought a farm for 22464 dollars ; he sold one half 
of it for 12480 dollars, at the rate of 20 dollars per acre; how 
many acres did he buy ? and what did it cost him per acre ? 

27. A boy bought a sled for 86 cents, and sold it again for 
8 quarts of walnuts ; he sold one half of the nuts at 12 cents 

i & quart, and gave the rest for a penknife, which he sold for 
34 ceuts ; how many cents did he lose by his bargains ? 

28. In a certain school-house, there are 5 rows of desks ; 
m each row are six seats, and each seat will accommodate 
2 pupils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit ; how many scholars will this house accommo- 
date ? A71S. . 80. 

29. How many square feet of boards will it take for the 
floor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long and 5 yards wide ; how 
many yards of carpeting, a yard wide, will be suiSicient to co^ er 
the floors, if the hearth and fireplace occupy 3 square yards ? 

31. A board*, 14 feet long, contains 28 square feet; what 
10 its breadth ? 

32. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents ? 

33. How many pounds of butter, at 15 cents per pound, 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

34. 4 + 5-|-6-f-l-f8 = how many ? 

35. 4-f 3-f-lO — 2 — 4+6 — 7 = howmany? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive ? What n 
^ of thirty ? How many are § {two thirds) of 30 ? 

37. How many are one third (^) of 3 ? of 6 ? 

--^of9? of 282? * of 46674312? 

38. How many are two thirds (f ) of 3 ? of t ? 

of 9 ? of 282 ? of 466743 1 2 ? 



39. How many are ^ of 40 ? J of 40 ? — i of 

60? fof60? Jof80? of 124? of 

246876 ? f of 246876 ? 

40. How many is ^ of 80? tof8<>^ |ofl00* 

41. An inch is one twelfth part (i^) of a foot ; how maa> 
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fbet in 12 inches ? -— — in 24 inches ? in 36 inches ? 

in 12243648 inches ? 

' 42w If 4 pounds of tea cost 128 deiits, what does 1 pound 

codt ? 2 pounds ? 3 pounds ? — 6 pounds ? 

—*—• 100 pounds? 

48. When oranges are worth 4 crats apiece, how ta^j 
can be bought for four pistareens, (or 20 cent pieces ?) 

44. The earth, in moving round the sun, travels at the 
rate of 68000 miles an hour ; how many miles does it travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years ? Am. to the lasty 40800 years. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Sundays excepted ? 

46. A man married at the age of 23 ; he lived with his 
wife 14 years; she then died, leaving hkn a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 6 years older than herself, who was 40 years of age 
when the father died ; how old was the father at his death ? 

Ans. 60 years 

47. There is a field 20 rods Umg^ and 8 rods wide ; how 
many square rods does it contain } Ans, 160 rods. 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and con- 
taining 160 square rods ? 

50. What is the width of a piece of land, 25 rods long, 
and containing 400 square rods ? 



COMPOmnD NUMBBIIS. 

If M. A number expressing things of the same kind is 
called a simple number ; thus, 100 men, 56 years, 75 cents, 
are each of diem simple numbers ; but when a number eit- 
presses things of different kinds, it is called a compound numr- 
ber ; thus, 43 dollars 25 cents and 3 mills, is a compoimd 
number; so 4 years 6 months and 3 days, 46 pounds 7 
shillings and 6 pence, are compound numbers. 

Note, Diflerent lands, or names, are usually caMod d9^ 
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FEDERAL MONEY. 

Federal money is the coin of the United States. The 
kmds, or denominations, are eagles, dollars, dimes, cents, 
and mills. 

ID mills - - - are equal to - 1 cent 

10 cents, (« 100 mills,) - - - =1 dime. 

10 dimes, (=« 100 cents «= 1000 mills,) - = 1 dollar. 

10 dollars, (=100 dimes«1000cent8«:10000 mills) = 1 eagle.* 

Sign. This character, $ , placed before a number, shows 
H to express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. it is plain, that the relative value of mills, cents, 
dimes, dollars and eagles corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. Hence, they may 
be read either in the lowest denomination, or partiy in a 
Ugher, and partly in the lowest denomination. Thus : 

1^1 § a 

&4 6 5 2 may be read, 34652 mills ; or 3465 cents and 2 mills ; 

or, reckoning the eagles tens of dollars, and the dimes tens 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mUls. 

For ease in calculating, a point (^) called a separcUrix^'\ 
is placed between the dollars and cents, showing that allihe 
figures at the left hand express dollars, while the two first 
fis^r^ at the right hand express cents, and the thirdy mills. 
Thus, the above example is written $ 34*652 ; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, the cents may be any number from 1 to 99, often re- 
quiring two figures to express them ; for this reason, two 
places are appropriated to cents, at the right hand of the 
point, and if the number of cents be less than ten^ requiring 
out one figure to express them, the ten^s place must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written 2*06. 
10 mills make a cent, and consequently the mtZ/s' never ex- 
ceed 9, and are always expressed by a single figure. Only 



* The eagle is a g;(dd coin, the dollar and dibie are silver coinsr U^^e cent is a 
topptr coin. The mill is onl}'- imaginary, there beings' no coin of that denomina* 
tiou. There are half eagles, half dollars, half dimes, and half cents, real coins) 

t The character used for the «epara/r7^, ha llie " Scholai^' Arithmetic,'' yrta 
the eomfioa ; the comma inverted is here adopted, to dlsfinguish it from the conv 
«& ased in punctuatipn. 
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one |4«ce, therefore, U appropriated to mills, that is, tbt 
place immediately following cents, or tlie third place from 
the point When there are no cents to be written, it is evi- 
dent that we most write two ciphers to fill up the places of 
cents. Thns, 2 dollars and 7 mills are written 2^007. Six 
cents are written ^06, and seven mills are written '007. 

Note. Sometimes 5 mills s=^ a cent is expressed frac- 
tionally: thus, ^125 (twelve cents and five mills) is ex- 
pressed 12^, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17^008 
4 dollars and 5 cents, ----- 4^05 

75 cents, --------- *75 

24 dollars, --------24* 

9 cents, --------- «09 

4 mills, .-.^ <004 

6 dollars 1 cent and 3 mills, - - - 6*013 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills; 3 mills; 4 mills; j- cect, or 5 mills ; 1 cent and 1 mill ; 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; four dollars and one cent ; three cents ; five cents; 
nine cents. 



REDUCTION OF FEDERAL MONEY. 

IT 217b How many mills in one cent ? in 2 cents ? 

in 3 cents ? ; in 4 cents ? in 6 cents ? in 9 

cents ? in 10 ceats ? in 30 cents ? in 78 

cents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars? in 4 dollars ? in 484 cents ? 

in 663 cents ? in 1 cent and 2 mills ? in 4 

cents and 5 mills ? 

How many cents in 2 dollars ? in 4 dollars ? in 

8 dollars ? in 3 dollars and 15 cents ? in 5 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cen^s ? in 600 cents ? 

in 380 cents ? in 40765 cents ? How many 

cents in 1000 mills ? How manv dollars in 1000 mills ? 

in 3000 mills ? in 8000 mills ? in 4378 

mills ? in 846732 mills ? 

Tliis changing one kind of money^ SfC. into another kind^ loith^ 
altering the value^ is called Reduction. 
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As there are 10 mills in one cent, it is plain that cents an 
changed or reduced to mills by multiplying them by 10, tha 
18^ by merely annexing a cipher, (IT 12.) 100 cents make a 
dollar ; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
= 1600 cents = 3 6000 mills. Again, to change mills back 
to dollars, we . have only to cut off the three right hand 
figures^ (IT 21 ;) and to change cents to dollars, cut off the 
ttao right hand figures, when all the figures to the lefi will be 
dollars, and the figures to the right, cents and mills. 

Tleduce 34 dollars to cents. Ans. 3400 cents 

ileduce 240 dollars and 14 cents to cents. 

An8. 24014 cents. 
Ueduce $ 748^143 to mills. Ans. 748143 mills, 

aeduce 748143 mills to dollars. Ans. $ 748U43. 

Reduce 3467489 mills to dollars. Ans. 3467<489. 

Reduce 48742 cents to dollars. Ans. $ 487^42. 

Reduce 1234678 mills to dollars. 
Reduce 3469876 cents to dollars. 
Reduce $ 4867'467 to mills. 

Reduce 984 mills to dollars. Ans. $ '984 

Reduce 7 mills to dollars. Ans. $ '007 

Reduce $ '014 to mills. 
Reduce 17846 cents to dollars. 
Reduce 984321 cents to mills. 

Reduce 9617^ cents to dollars. Ans. $96^17^ 

Reduce 2064J cents, 503 cents, 106 cents, 921^ cents, 
dOO cents, 726 j cents, to dollars. 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

TT 28. From what has been said, it is plain, that we may 
readily reduce any sums in federal money to the same de* 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, what is the same thing, we may 
set down the sums, taking care to write dollars tauter dollars^ 
cents under cents^ ajid mills under mUls, in such order, thaJt the 
separating points of the ssveral mmibers shall faU Meetly under 
€aci other, and add them up as simple numbers, placing thi 
meparatrix in the amount directly under the other points. 
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What is the amount of $487<643, $132H)07, $4*04^ 
•od $ 264*102 ? ilftf. $ 887^792. 

OPERATION. OPERATION. 

487643 mills. or, $ 4S7'643 

132007 mflls. $ 132^007 

4040 mills. $ 4^04 

264102 mills. $ 264402 

Anuntniy 887792 mills, = $ 887^792. $ 887^792 ilmoiml^ 

EXAMPI^ES FOR PRACTIC£. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12|- cents, and 2 oranges 
for 6 cents ; what was the whole amount ? Ans. $ 10455. 

2. A man is indebted to A, $ 237'62 ; to B, $ 350 ; to C, 
$ 8642^ ; to D, $ 9^62^ ; and to £, $ 0^834 ; what is tha 
amount of his debts ? ^Ans. $ 684^204. 

3. A man has three notes specifying the following sums, 
viz. three hundred dollars, fifty d<xKirs sixty cents, ana 
nine dollars eight cents ; what is the amount of the three 
notes ? Afui. $ 359^8. 

4. What is the amount of $5648, $7^37^ $280, 
$0'287, $17, and $90<413? 

5. Bought a pair of oxen for $.76^50, a horse for $8i5^ 
uid a cow for $ 17^25 ; what was the whole amount.^ 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37^ cents, a pound of salt petre for 24 cents, 2 yarda 
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62^ cents, a skein of silk for 6 centjs, and a stick of twist for 
4 cents ; how much for the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7. A man gave- 4 doUars 75 cents for a pair of boots, and 
2 dollars 12^ cents for a pair of shoes ; how much ^a tb* 
boots cost him more than the shoes ? 

OPERATION. OPERATION. 

4750 mills. or, $4<75 

2125 mills. $ 2<125 

2625 milk = $ 2<625 Am. #2<625 Am. 
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8. A man bought a cow for eighteen dollais, and sold her 
again for twenty-one dollars thirty-seven and Srhalf cents ; 
how much did he gain r Am. $ 3^375. 

9. A man bought a horse for 82 dollars, and sold him 
again for seTehty-nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Ans. He lost $ 2'25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$W50; what must he have for it? Ana. $159^50. 

11. Alnan sold a farm for $5400, which was $ 725^37 j^ 
more than he gave for it ; what did he give for the farm ? 

12. A man, having $500, lost. 83 cents; how much had 
he left? 

13. ^ man's income is $ 1200 a year, and he spends 
$ 800^35 ; how much does he lay up ? 

14. Subtract half a cent from seven dollars. 

15. How much must you add to $ 16^82 to make $ 25 ? 

16. How much must you subtract from $ 250, to leave 
$8744? 

17. A man bought a haarrel of flour for $ 6^25, 7 pounds 
of coffee for $ 1^41 ; he paid a ten dollar bill ; how much 
must he receive back in change ? 



MULTIPLICATION OF FEDERAL MONEY. 

trd9. I. What will 3 yards of cloth cost, at $4^62^ a 
yard ? 

OPERATION. $ 4*625 are 4625 mills, which 

$ 4*625 multiplied by 3, the product is 

3 13875 mills. 13875 mills may 

— 7 — now be reduced to dollars by 

$ 13*875, the amwer. placing a point between the third 
and fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cnutB and 
mills^ in the product, as there are places of ceiits and mills 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousandj in 
13875 mills must be so many dollars. 

2. At 16 cents s^ pound, what mil 123 pounds of butter 
eost ? 

F 
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dnSEATiON. -^ ^^ pToduet of 

m^ the number of pmmdi. ^J *^o OTmbew 

16 cenU. the price per pownd. '^i *>« the same, 

whicbever of them 

• '^'^S be made the multi* 

128 plier, therefore the 

$ 19^, the anewtr. quantity, being the 

^ ' larger number, is 

made ^e multiplicand, and the price the multiplier. 

123 timet 16 eeniils 1968 cents, which, reduced to dollars, 

is $ 19'68. 

RULE. 

From tlis foregoing examples it appears, th«t the multi* 
plication of federal money does not differ from the muHipli- 
cation of simple aumbers. The prodnKi wUl be the answer in 
the hweet denommefiion confamed in the given j«m, which may 
then be reduced to dollars. 

BXAM PLiSS FaR PRACTICR. 

3. What will 250 bushels of rye come to, sit $ 0^88^ per 
bushel? Ans, $221*25* 

4. What is the value of 87 barrels of flour, at $6'37J a 
barrel ? 

5. What will be the cost of a hogshead oif molasses, con- 
taining 63 gallons, at 28^ cents a gallon ? Ans. $ 17*955. 

I 6. If a man spend 12^ cents a day, what will that amount 
to in a year of 365 days ? what will it amount to in 5 
years ? * Ans. It wiU amount to $ 228*12^ in 5 years. 

7. If it cost $ 36*75 to dothe a soldier 1 year, how much 
will it cost to clothe aa army of 17800 men? 

Ans, $654150, 

a Multiply $ 367 by 46. 

9. Multiply $0*378 by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 
cents, or one quarter of a doMar, per yaid? Ans. $1212. 

Note. As 25 cents is just |^ of a dollar, the operation in 
the above example may be contracted, or made shorter; for, 
at one dollar per yard) the cost would be as many doUars as 
there are yards, that is, $4848; and at 6ne quarter (|) of a 
dollar per yard, it is plahi, Ae cost would be one quarter^{i;) 
as many dollars as there are yard?, diat is, ^^a=: $11^12^ 
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When one qutntity is contained in another eiactly 2, 8, 4^ 
5, &c. times, it is called an aUfui or even part of that quanti* 
tjr; ihus,25centsisanafi9uolflKiitofaii!(»tta»',b^ 
26 cents is just eqnal to 1 dollar ; and 6 pence is an aUquot 
part of a shiDiag, because 2 times six pence just make 1 
shillings The following table exhibits some of the ali^pt 
parts of a doUar : 

TABliS. Fnm the fflustration of the last 

Si?- , ^ . ,» example, it appears, that, when the 

90 =iofa dolkr. prfce peJ y^jnnmd, &c is onifef 

33^= J of a dollar^ these aUqu6t parts of a doDar, the 

25 =^ofa doUar. cost may be found, by dindbng the 

20 = i of a dolkir' ^^ member of yard^, pmmds^ &c. 

12^=: i ofadoUar. "7 *^** number which it takes of 

6i = ^ofm4Mir. . the price to make 1 dollar. If the 

K V ^ J » pnce be 60 cents, we divide by 2 : 

5 ^^ofadoOar. if 25cts-by4; if 12icts. by 8,%. 

This manner of calculating the cost of articles, by taJdn^^ 

aliquot parts, is usually called PraeHee. 

11. What 13 t{ie value of 14766 yards of cotton cloth, at 
12^ cents, or ^ of a dollar, per yard ? 

BifpracHee. By mMplication* 
8)14766 14766 
*126 



Ans. $1844'60 



73780 
29612 
14766 



$ 1844^600 Am. as before* 

12. What is the cost of 18746 pounds of tea, at $ ^60, =:^^ 
dollar, per pound? Jnf. $9372^60 

13. What is the valtfe of 9366 bushels of potatoes, at 33^ 
cents, or 1^ of a dollar, per bushel ? SJ^ z=: $ 3122 An$. 

14. What is the value of 48240 pounds of cheese, at 
$ ^06|>, z=i -j^ of a dollar, per pound ? Ana. $ 3016. 

16. What cost 4870 oranges, at 6 cents, = ^^ of a dollar, 
apiece? Am. $243^60 

16. What is the value of 161020 bushels of apples, at 20 
eeqits, n: 4 of a dollar, per bushel ? Ant. $ 30204. 

17. -What will 264 pounds of butter cost, at IH cents 
per|K>und? ilm. $83. 

18. What cost $740 yards of cloth, at $ 1^26 per y^:^ 
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4) $ 3740 =. cost Kt $V per yard. 
935 =: cost at $ ^25 per yard. 

Ans. $ 4675 = cost at $ 1^5 per yard. 

19. What is the cost of 3460 hats, at $ 142^ apiece ? 

at $ 1^60 apiece ? at $3^20 apiece ? at 

$ 4H>6^ apiece ? 

Ams. $9517^50. $12690. $27072. $34368^75. 

tr do. Tojind the value of articles sold by the 100, or 1000. 

1. What is the value of 865 feet of timber, at $5 per 
hundred ? 

Were the price $5 

OPERATION. p^^ j^^^ .^ ./pj^^^ ^^ 

f. value would be 865 x 

I $5= $4325; but the 

$ 4325 = value at $ 5 per foot, price is $ 6 for 100 feet ; 

consequently, $ 4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, wcv shall obtain the 
true value ; but to divide by 100 is but to cut off the two 
right hand figures, or, in federal money, to remove the separa- 
trix two figures to the left. Ans. $ 43'25. 

It is evident, that, were 'the price so much per thousandj 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Rule {qt finding the value of articles sold by the 100, 
or 1000 : — Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two right hand figures, and 
the product will be the answer, in the same kind or denomi- 
nation as the price. If the article be reckoned by the 1000, 
cut off the three right hand figures. 

EXAMPLES FOB PRACTICE. 

2. What is the value of 4250 feet of boards, at $ 14 per 
1000 ? Ans, 59 dollars and 50 cents. 

OPERATION. 
4250 

$ 14 In this example, because the price is at 

TzrrT so much per 1000 feet, we divide by lOOQ, 

4250 ^^ ^^^ ^^ ^i[t^ figures. 

$59'500 
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3. What will 3460 feet of timber come to, at $ 4 per 
hundred r 

4. What will 24650 bricks come to, at 5 dollars per 1000 ? 

5. What will 4750 feet of boards come to, at $ 12'25 per 
1000? ^n.?.* 68<187. 

6. What will 38600 bricks cost, at $4*75 per 1000 ? 

7. What will 46590 feet x)f boards cost, at $ 10'625 per 
1000? 

8,, What will 75 feet of timber cost, at $4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 ': 



DIVISIOIsr OF FEDERAL MONEY. 

If 31. 1, If3 yards of cloth cost $5*25, what is that a yard? 

OPERATION. *^'^f. }^ /?^ ^^"*^' 

3x5^25 which divided by 3, the 

— — quotient is 175 cents. 

Answer y 175 cenis^ = $ 1^75. which, reduced to dollars, 

ts $ 1 '75, the answer. 

2. Bought 4 bushels of corn for $ 3 ; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce the 
$ 3 to cents, by annexing two ciphers, thus : 

OI'ERATION. 300 cents divided by 4, the quotient 

4)3^ jg 175 cents, the price of each bush, of 

Alls, '75 cents. corn. 

3. Bought 18 gallons of brandy, for $42^75 ; what did it 
cost a gallon ? 

OPERATION. 
18)42'75(2375 mUls, = $2'375, the answer. 
36 



67 $ 42^75 is 4275 cents. After bringing 

54 down the last figure in the dividend, juid 

rrr" dividing, there is a remainder of 9 cents, 

r^^ which, by annexing a cipher, is reduced 

^^ to mills, ^90,) in which the divisor is coilr 

90 . tained 5 times, which is 5 mills, and there 

90 is no remainder. Or, we might have re- 

duced $ 42'75 to mills, before dividing, by 

annexing a cipher, 42750 mills, which, 
divided by 18, woHld have given the same result, 2375 nulls, 
which, reduced to dollars, is $ 2'375, the answer. 

F* 
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4. Divide $ 59'387 by 8. 

OPERATION. 
8)69'387 

Quotient, 7'423f , that is, 7 dollars, 42 cents, 3 mills, and | 
of another mill. The f is the remainder, after the last di- 
vision, written over the divisor, and expresses such fractional 
part of another mill. For all purposes of business, it will be 
sufficiently exact to cany the quotient only to mills, as the 
parts of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition (-f-) is annexed, to show that 
there is a remainder, thus, $ 7'423 -f-. 

From the foregoing examples, it appears, that division (^ 
federal money does not dififer from division of simple num- 
bers. The quotient wiU be the answer in the lowest denomnor 
lion in the given suniy which may then be reduced to dollars. 

Note, If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers before dividing ; or, we may first divide, annexing 
ciphers to the remainder, if there shall be any, till it shall 
be reduced to mills, and the result will be the same. 

exampl.es for practice. 

5. If I pay $ 468^75 for 750 pounds of wool, what is the ' 
value of 1 pound > Ans. $ 0^25 ; or thus, $ 0*62^. 

C. If a piece of cloth, measuring 125 yards, cost $ 181^25, 
what is that a yard ? Ans. $ 1*45. 

7. If 536 quintals of fish cost $ 1913*52, how much is that 

a quintal? ^f». $3'57, i 

8. Bought a farm, containing 84 acres, for $ 3213 ; what ! 
did it cost me per acre ? Am, $38*25. j 

9. At $ 964 for 3816 yards of flannel, what is that a yard ? 

Ans. $0*25. 

10. Bought 72 pounds of raisins for $ 8 ; what was that 
a pound ? Y^ =z how much ? 

Ans. $0*11^; or, $0*111+. 

11. Divide $ 12 into 200 equal parts ; how much is ohe 
of the parts ? jjV% r= h«w tai^ch f Ans. $ 0*006. 

12. Divide $ 30 by 760. ^^ = how much ? 

13. Divide $ 60 by 1200. ^f ^ = how much ? 

14. Divide $216 into 86 equal parts; how much will 1 

one of the parts be > ^^ =;.how mucJi ? \ 

I 

i 

j 
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15. Divide $ 176 equally among 250 men ; how much 
frill each man receive ? ^4§ = how mnch ? 



SUPPLEMENT TO FEDERAL MONEY. 

QUBSTIOXS. 

1. What is understood by simple numbers? 2. 

by compound numbers ? 3. by different denonma- 

Hons ? 4. What is federal money ? 5. What are the de- 
QOminations used in federal money ? 6. How are dollars 
distinguisfaed from cents ? 7. Why are two places assigned 
for cents, while only one place is assigned for mills ? 8. 
To what does the relative value of mills, cents, and dollars 
correspond? 9. How are mills reduced to dollars? 10. 
— :- to cents? 11. Why? 12, How are dollars reduced 

to cents? 13. to mills? 14. Why? 15. How is 

the addition of federal money performed? 16. ■ ■ 
subtraction? 17. multiplication? 18. divi- 
sion ? 19. Of what name is the product in multiplication, 
and the gwtient itit division ? 20. In case dollars only are 
given to be divided, what is to be done ? 21. When is one 
number or quantity said to be an aliquot part of another ? 
22. What are some of the aliquot parts of a dollar ? 23. 
When the price is an aUquqt part of a dollar, how may the 
cost be found? 24. What is this nc^anner of operating 
called ? 25. How do you find the co^t of articles, sold by 

tbe 100 or 1000 ? 

EXERCISES. 

L Bought 23 firkins of butter, each containing 42 pounds, 
for 16^ cents a pound ; what would that be a firlan, and 
how much for the whole? Ans> $ 169*39 for the whole. 

2. A man killed a beef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 6 cents a 
pound ; the fore quarters, one weighing 123 pounds, and the 
other 125 pounds, for 4^ cents a pound; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound ; to what 
did the whole amount ? Arts. $ 35*47, 

3. A farmer bought 25 pounds of clover seed at 1 1 cents 
a pound, 3 pecks of herds grass seed for $ 2*25, a barrel of 
flour for $6*60, 13 pounds pi sugar at 12^ cents a pound; 
for which he paid 3 cheeses, each weighing 27 pounds, -at 
8J cents a pound, and 6 barrels of cider at $ 1*25 a barrel. 
The balance between the articles bought and sold is 1 cent 
is it /or, or against the farmer ? 
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4. A man dies, leaving an estate of $ 71600 ; there are 
demands against the estate, amountipg to $ 39876^74 ; tke 
residue is to be divided between 7 sons; what will each 
one receive ? 

6. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Ans, 348 pounds. 

6. At 12J- cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? 

7. If 650 men receive $ 86*75 each, what will they all 
receive ? 

8. A merchant sold 275 pounds of iron, at 64- cents a 
pound, and took his pay in oats, at $ 0^50 a bushel ; how 
many bushels did he receive ? 

9. How many yards of cloth, at $ 4'66 a yard, must be 
given for 18 barrels of flour, at $ 9*32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $ 3*76 a yard ; the second, 21 yards, 
at $4*50 a yard ; and the third, 35 yards, at $ 5*12^ a yard ? 

IT 32. It is usual, when goods are sold, for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and their prices, with the amount cast up. Such bills are 
sometimes called bUls of parcels. 

Boston, January 6, 1827. 

Mr. Mel Atlas 

Bought ofBenj. Burdett 

12^ yards figured Satin, at $ 2*50 a yard, $31*2^ 

8 sprigged Tabby, ... 1*25 • 10*00 

Received payment, $41*25 

Benj. Burdett. 



•• •••••• 



Salem, June 4, 1827. 
M7\ James Paywell 

Bought of Simeon Thrifty 

3 hogsheads new Rum, 118 gal. each, at $0*31 a gal. 

2 pipes French Brandy, 126 and 132 gal. .. V12^ 
1 hogsliead brown Sugar, Of cwt. 

3 casks of Rice, 269 lb. each , 
5 bags Coffee, 75 li). each, 
1 pheet hyson Tea, 86 lb. 

Received payment, $706*52j 

For Simeon Thrifty, 

Peter Faithful. 
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Wilderness, Febnuxy 8, 1607. 
Mr. Peter Carpenter 

(See IT 30.) Bought qfjlsa FaUtree 

5682 feet Boards, at $'6 per M. 
2000 8«34 

800 ....M<rhick Stuff, .. 12*64 

1500 Lathing, .. 4* 

660 ...>. Plank, .. 10* 

879 Timber, .. 2*50- C. 



Received payment, $ 101*849 

Asa Falltrbe. 

Note. M. stands for the Latin miZ/e, which signifies 1000, 
aaid C. for the Latin word centum j which signifies 100. 



lUBDUcTionr. 

IT 33. We have seen, that, in the United States, money 
is reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. Time is reckoned in years, months, 
weeks, days, hours, minutes, and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods, feet^ and 
inches, (failed denominations of measure, &c. 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH MONEY. 



The denominations are pounds, shillings, pence, and far* 
things. 

TABLE. 

4 farthings (qrs.) make 1 penny, marked d. 
12 pence - - - - 1 shilling, - - s. 
20 shillings - - - - 1 pound, - - £>* 
Note, Farthings are often written as the fraction of a 
penny ; thus, 1 farthing is written ^ d., 2 farthings, ^ d., 3 
farthings, } d. 



*. 



TO 



BXDCCTIOir. 



YS3. 



How mutf farthings in 1 
penny? — in 2 pence? 

in 8 pence ? — in 6 

pence? — inSpence? 

in 9 pence ? — in 1^2 pence ? 

— in 1 shilling ? in 2 

shillings ? 

How many pence in 2 shil- 
lings ? in 3 s. ? in 

4 s.? ■ in 6 8. ? in 

88.? in 10 8. ? in 2 



shillings and 2 pence ? 

in 2a. 3 d.? in2s. 4d.? 

in 2 s. 6 d. ? in 3 s. dd. ? 

in 4 s. 3d.? 

How many shillings in I 
pound ? 



in3iB.? — 
in4iS.6s.? 



in 2;£.? 
in4i&.? 



— ^in6£.as.? 

in d£. 10s.? in 

2£. 15 s.? 



How many pence in 4 iap> 

things? ■ ' ■■ in 8 farthi^gs^ 

in 12 farthings ? — in 

24 farthings ? in 32 faf^ 

things? in 36 farthings? 

in 48 qrs. ? How many 

shillings in 48 qrs. ? — ^ in 
96 qrs.? 

How many ahillings fst 24 

pence ? in 36 d. ? — — 

in 48 d. ^ in 72 d. ? 

in96d.? in 120 d.? 

in26d.? in27d.? 

in28d.? — r-in80d.? 
in42di? in51d.? 

• 

How many pounds in 20 shil« 

liugs ? in 40 s» ? in 

60s. ? in 80 s. ? in 

86 s. ? in 128 s. ? in 

70s.? in 658.? 



It has already been remarked, that the changing of one 
kind, or denommation, into another kind, or denomination^ 
without altering their value, is called Reduction. . (V 27.) 
Thus, when we change shillings into pounds, or pounds into 
shillings, we are said to reduce them. From the foregoing 
examines, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, thv 
reduction is performed by multiplication ; and it is then call 
ed Reduction Descending. But when we reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed by ^vision; it is (hen called Reduction Asceni^. 
Thus, to reduce pounds to shillings, it is plain, we must 
multiply by 20. And again, to reduoe shillings to pounds, 
we must dmde by 20. It follows, therefore, that reduction 
descending and ascending redprocaUg prove each other. 



f 33, 34. 
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1. InlTiS. 13 s. 6|d. how 
many farthings ? 

OPERATION. 
£. s. d, qrs 
17 13 6 3 
209. 



353<.ial7iS«13«. 
12 dl 



4242 <7. 
4q. 



16971 qrs. the Am, 

in the above example, be- 
cause 20 shillings make 1 
pound, therefore we multiply 
17 £. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases ; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
^4242) by 4, adding in the 
given faxlhings, (3.) We 
then find, that in 17 £. 13 s. 
Sf d., are contained 16971 
farthings. 

fT 34. The process in the 
fully examined, will be found 

To reduce high der,aminar 
tians to lowery — ^Multiply the 
highest denomination ny that 
number which it takes of the 
next less to make 1 of this 
higher, (increaanng the pro- 
duct by the number given, 
if i|ity, ^f that less denomina- 



2. In 16971 faidiiiiff^ how 
many pounds ? 

OPJBIUlTION. 
FttthinpinapMiiiy, 4)16971 3fi«. 

PenceinadiQliBf, 12)4242 6 <i* 
Sbiuingainapottnd, 2|0)35|3 13«' 

i7ie. 

An$. 17iS. 13^.6^. 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 1^971 farthings divided 
by 4, 'the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to shillings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17^., with the several re- 
mainders, 13 s. 6 d. 3 qrs. con- 
stitute the answer. 

Note. In dividing 353 s. by 
20, we cut off the cipher, &c., * 
as taught IT 22. 



foregoing examples, if care- 
to be as follows, viz. 

7b redttce low denominations 
to highevy — Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
manner with each succeedixig 
)denomin'*Mon, until you have 
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REOXT€TION. 



Td4. 



tion^) Proceed in the same 
manner with each succeeding 
denomination, until you have 
brought it to the denomination 
required. 



brought it to the denomination 
required^ 



EXAMPLES FOB PBACSICE. 



3. Reduce d2£. 15 s. 8d. 
to farthings. 

5. In 29 guineas, at 28 s. 
•ach, how many farthings ? 

7. Reduce $ 163, at 6 s. 
each, to pence ? 

9. In 15 guineas, how 
many pounds ? 



4. Reduce 31 4*^2 farthings 
to pounds. 

6. In 38976 farthings, how 
many guineas ? , 

8. Reduce 11736 pence tc 
dollais. 

10. Reduce 2l£. to guin* 
eas. 



Note. We cannot reduce guineas directly to pounds, but 
we may reduce the guineas to shUUngSj and then the shil- 
lings to pounds. 



TROY WEIGHT. 

By Troy weight are weighed gold,* silver, jewels, and all 

iquors. The denominations are pounds, ounces, penny- 
«velghts, and grains. 

TABLE. 

24 grains (grs.) make 1 pennyweight, marked pwt. 

20 pennyweights - - 1 ounce, ----- oz. 

12 ounces - - - - i pound, ----- lb. 



11. Bought a silver tank- 
ard, weighing 3 lb. 5 oz., pay- 
mg at the rate of $ 1 '08 an 
ounce ; what did it cost ? 

13. Reduce 2101b. 8oz. 
12 pwt. to pennyweights. 

15. In 71b. 11 oz. 3 pwt. 
9 grs. of silver, how many 
grains ? 



12. Paid $ 44^28 for a sil- 
ver tankard, at the rate of 
$ 1^08 an ounce ; what did it 
weigh? 

14. In 50572 jpwt ho\y 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 



* The fineness of gold is tried by fire, and is recKcned in carats, by which u 
understood the 24tli part of any quantity ; if it lose jaemme in the trial^ it is said 
to be 24 ca^ts fine 5 if it lose S carats, it is then 2£ cu*.ta mie, which is the stand- 
ard for gold. 

Silver wlTich abides the fire without loss is said ic c« 12 ounces fine. The 
standard for silver coin im 11 oz. 2 pwls. of fine I'.vet, and 18 pwls. copper 
meliod tOjg;ether 
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APOTHECARIES' WEIGHT. 

Apodiecaries' weight* is used by apothecaries and physi- 
cians, in compounding medicines. The denominations are 
pounds, ounces, drams, scruples, and grains. 

TABIiE. 

20 grains, (grs.) make 1 scruple, marked B. 

3 scruples - - - 1 dram, - - - 5 . 

8 drams - - - - i ounce, - - - J . 

12 ounces - - - - l pound, - - - Jb. 

17. In9lb. 8S. 15. 2 9. 18. Reduce 55799 grs. to 
19 grs., how many grains. pounds. 



AVOIRDUPOIS WEIGHT.! 

By avoirdupois weight are weighed all things of a coarse 
and drossy nature, as tea, sugar, hread, flour, tallow, hay, 
leather, medicines, (in buying and selling,) and all kinds 
of metals, except gold and silver. The denominations are 
tons, hundreds, quarters, pounds, ounces, and drams. 

TABLE. 

16 drams, (drs.) make • 1 ounce, - marked - oz. 

16 ounces ----- i pound, ----- lb. 

28 pounds ----- 1 quarter, ----- qr. 

4 quarters ----- 1 hundred weight, - - cwt. 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind of weight, the words gross and net 
are used. Gross is the weight of the goods, together with 
the box, bale, bag, cask, &c., which contains them. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &c., and all other al- 
lowances. 

Note 2. A hundred weight, it will be perceived, is 1 12 lb. 
Merchants at the present time, in our principal sea-ports, 
buy and sell by the 100 pounds. 

• The pound and ounce apothecaries' weight; and tlie pound and ounce Tfoy, 
are the same, only differently divided, and siwdivided. 

f 175 oz. Troy = 192 oz. avoirdupoiS; and 1761b. Troy = 144 lb. avoirdn- 
pois. 1 lb. Troy ss 5760 grains, and i lb. avoirdupois «= 7000 grains Troy. 

G 
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19. What willScwt 3 qre. 
171b* of sugar come to, at 
12^ cents a pound. 

21. A merchant would put 
109 cwt. qrs. 121b. of 
raisins into boxes, containing 
261b. each; how many boxes 
will it require ? 

23. In 12 tons, 15 cwt 
1 qr. 191b. 6 oz. 12 dr. how 
many drams ? 

25. In 28 lb. avoirdupois, 
how many pounds Troy ? 



20. How much sugar, at 
12J- cents a povnd, may be 
bought for $ 82^25 ? 

22. In 470 boxes of raisin;^, 
containing 26 lb. each, how 
many cwt ? 



24. In 7323500 drams, how 
many tons ? 

26. In 34 lb. oz. 6 pwt 
16 grs. Troy, how many 
pounds avoirdupois ? 



CLOTH MEASURE. 

Cloth measure is used in selling cloths and other goods, 
sold by the yard, or ell. The denominations are ells, yards, 
quarters, and nails. 



TABLE. 



i nails, (na.) or 9 inches, make 1 quarter, marked 

1 quarters, or 36 inches, - 1 yard, - - - - 

3 quarters, ------ 1 ell Flemish, - - 



3 quarters, 

5 quarters, - - 

6 quarters, ------ 

27. In 573 yds. 1 qr. 1 na. 
:ow many nails? 

29. In 161 ells Eng. how 
jnany yards? 

Note;. Consult IT 34, ex. 9. 



1 ell English, 
1 ell French, 



qr. 

yd. 

E.F7. 

E.E. 

E.Fr. 



28. In 9173 nails, how ma- 
ny yards ? 

30. In 188f yards, how ma- 
ny elb English ? 



LONG MEASURE. 



Long measure is used in measuring distances, or other 
things, where length is considered without regard to breadth. 
The d&nominittions are degrees, leagues, iml^s, furlongs, 
Tod^, yards, feet, inches, and barley-corns. 



IL— 
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TABIiS. 

3 barieyH^ms^ (bar.) make I indi, 
12 inches, ----- i foot, 



marked - 



1 yard, - - - - 
1 rod, perch, or pole^ 
1 fttdong, - - *. 



S feel, 

5^yard8^ or 19^ feet, 
40 rods, or 220 yards, - - 
8 furlongs, or 320 rods, - 
3 miles, - . - - - 
00 geographical, or 69^ > ^ , ^ _ 

statute miles, - - ) » ' 

(a great circle, or 



1 mile, 
1 league, 
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m. 

ft. 

yd. 

r.p. 

for. 

M. 

L. 



960 d^^rees, 



deg. or ° 
circnmfer 



ence of the earth. 



31. How many barley-corns 
will reach round the globe, it 
being 360 degrees ? 

Note.' To multiply by 2, is 
to take the multiplicand 2 
times ; to multiply by 1, is to 
take the multiplicand 1 time ; 
to multiply by^ J, is to take the 
mnltiplicand half a time, that 
is, the half of it. Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and to 
the product add half the multi- 
plicand. Thus : 

^)360 
69j . 

0240 
2160 

180 half of the multiplicand. 

^5020 statute miles ia360 de- 
grees. 

33. How many inches from 
Boston to the city \of Wash- 
ington, it being 482 miles ? 

35. How many times will a 
wheel, 16 feet and 6 inches 
in circumference, turn round 
in the distance from Boston to 
'Providence, it being 40 miles ? 



32. In 4765801600 bariey- 
coms, how many degrees ? 

Note. The barley-corns be- 
ing divided by 3,* and that 
quotient by 12, we have 
132105600 feet, which are to 
be reduced to rods. We can- 
not easily divide by 16^ on 
account of the fraction j- ; but 
16 J feet =. 33 half feet^ in 1 
rod ; and 132105600 feet = 
264211200 half feety which, 
divided by 33, gives 8006400 
rods. 

Hence, when the divisor is 
encumbered vnth a fraction, 
i or ^, &c., we may reduce 
the divisor to halves^ oxfowrihs^ 
&c., and rediK:e the dividend 
to the same; then the quo- 
tient will be the true answer. 

34. In 30539520 inches, 
how many miles ? 

36; If a wheel, 16 feet 6 
inches in circumference, turn 
round 12800 times in going 
from Boston to Providence- 
what is the distance ? 
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LAND OR SQUARE MEASURE. 

Square measure is used in measuring land, and any other 
thing, where length and breadth are considered. The de- 
nominations are miles, acres, roods, perches, yards, feet and 
inches. 



If 35, 3 feet in length make a yard in long measure ; but it 
requires 3 feet in len^ and 3 feet in breadth to make a yard 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet in length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet. This will 
clearly appear from the annexed figure. 

3 feet SB 1 yard. 









. _- . - 



It is plain, also, that a square foot^ 
that is, a square 12 inches in length 
and 12 inches in breadth, must con- 
tain 12 X 12 = 144 square inches. 



TABLE. 

144 square inches = 12 X 12 ; that is, ^ 

12 inches in length and 12 inches > make 1 square foot 
in breadth ------ ) 

9 square feet =3X3; that is, 3 feet ) 

in length and 3 feet in breadth ) 

30i square yards = 5^ X 5^, or 272^ } 

square feet = 16^ X 16^, - > 

40 square rods, ------- 

4 roods, or 160 square rods, 

640 acres, ------- 



1 square yard. 

1 square rod, 
perch or pole. 
1 rood. 
1 acre. 



- - 1 square mile. 

Note, Gunter's chain, used in measuring land, is 4 rods 
in length. It consists of 100 links, each link being 7-^ 
inches in length ; 26 links make 1 rod, long measure, and 
625 square links make 1 square rod* 



nSDUCTION. 



■ff S6,S6. 

37. In 17 acres 3 roods 12 
rods, how many square feet 

Jfote. In reducing rods to 
feet, the mulUplier mil be 
272^. To multiply by J, is to 
take a fourthpart of the mui- 
*jplicand. The principle is 
the same as shown U 34, 



39. Reduce fl 4 square miles 
o square feet ^ 

41. There is a town 6 miles 
^aare ; how many square 



many 



that town ? 



how 
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In 776457 square feet, 
how many acres ? 

Note. Here we have 776457 
square feet to be divided by 
272}. Reduce the divisor to 
foarth»y that is, to the lowest 
denomination contained in it ; 
then reduce the dividend to 
/oarlh», that is, to the same 
denomination, as shown ^ 34, 

c. 34. 

40. In 1,784,217,600 s^uu« 
feet, how many sqnare miles ? 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 



Solid or cubic measure is used in measuring things that 
have length, breadth, and tKicknessi such as timber, wood, 
stone, bues of goods, &c. The denominations are cords, 
tons, yards, feet, and inches. , 

If 34. It has been shown, that a square yard contains 

3X3^9 square feet. A cubic yard is 3 feet long, 3 feet 

vide, and 3 feet thick. Were it 3 feet long, 3 feet wide, 

. nd one foot thick, it would contain 9 cubic feet ; if 2 feet 

2iick, it would contain 2 X 9=^ 18 cubic feet; and,asitis 

3 feet thick, it does contain 3 X 9 = 27 cubic feet This 

will clearly appear from the 

annexed figure. 

It is plain, also, that a cubic 

I foot, that is,a solid, 12 inches 

I in length, 12 inches in breadth, 

e and 12 inches in thickness, 

H will contain 12 X 12 x 12 = 

"t, 1728 solid or cubic inches. 
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1728 solid inches, = 12X12X12, ^ 

that is, 12 inches in length, > make 1 solid foot 

, 12 in breadth, 1 2 in thickness, j 

27 solid feet, = 3x3x3 - - - - 

40 feet of round timber, or 50 feet ) 

of hewn timber, - - - -J 

128 solid feet, =8X4X4, that ) 

is, 8 feet in length, 4 feet in > - - 
width, and 4 feet in height, j 

Note. What is called % cord foot j m measiuing wood, i» 
16 solid feet ; that is, 4 feet in length, 4 feet in width, and 
1 foot in height^ and 8 such feet, that is, 8 cord feet make 
1 cord. 



I solid yard. 
1 ton or load. 

1 cord of wood. 



43. Reduce 9 tons of round 
timber to cubic inches. 

45. In 37 cord feet of wood, 
how many solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
how many cord feet? how 
many solid feet ? 



44. In 622080 cubic inches^ 
how many tons of round tim- 
ber? 

46. In 592 solid feet of 
wood, how many cord feet ? 

48. In8conkrofwood,how 
many cord feet ? 

50. 2048 soKd feet of wood, 
how many cord feet? how 
many cords? 



WINE MEASURE. 



Wine measure is used in measuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. l^e denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills. • 



TABLE. 



- make - - 



4 gAl9{gi.) 

2 pints .-•--- 

4 quarts - - - - . 

31 J gallons ---.-• 

63 gallons . « - - , 

2 hogsheads * • - ^ 

2 pipes, or 4 hogshe^ 



1 pint, marked pt. 

1 quart, - - - qt 

1 gallon, - - - gal. 

1 barrel, - - - bar. 

I hogshead, - - bhd. 

ipipe, . . - R 

1 tun. - - - - T\ ' 



Note, A gallon, wine measure, contains 231 cubic inches. 
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M. Reduce 12 pipes of i^e 
to pints. 

da iiL 9 P. 1 hhd. 22 gals. 
3 qts. how many gills? 

66. In a tun of cider, how 
many gallons ? Ituns. 



58. In 12086 pintaof wine, 
how many pipes ? 

54. Reduce 39082 gilb to 
pipes. 

56. Reduce 252 gallonsto 



ALB OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, ajiu 
milk. The denominations are hogsheads, barrels, gallons, 
quarts, andiHats. 

TABIiB. 

2 pint^ (pt»«) - make - 1 quart, - marked qt. 

4f quarts 1 gallon, gal. 

36 gallons . . - - i barrel, --.-'- bar. 

54 gallons 1 hogshead^ - r . - - hhd 

IfyU^ A gallon, beer measure, contains 282 cubic isclies. 



5T. Reduce 47 bar. 18 gal. 
of ale to pints. 

59. In 29 hhds. of beer, 



how many pints? [hogsheads. 



58. In 19680 pints of ale^ 
how many barrels ? 

60. Rediwe 12528 piafts to 



DRY MEASURE. 



Dry measHte is used in measuring all dry goods, such as 
grwB, fruit, roots, salt, coal, &c. The denommations are 
chaldrons, bushels, pecks, quarts, and pints. 



TABIiB. 

- marked - 



2 pints (pts.) make - 1 quart, - marked - qt 

Squares ^f^^'b. C 

4 pecks 1 bushel, du. 

36 bushels 1 chaldron, - - - - en 

Note. A gallon, dfy measure, contains 268^ cubic inches 
A Winchester bushel is 18^ inches in diameter, 8 inches 
deep, and contains 2150f cubic inches. 
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61. In 75 bushels of wheat, 
how many pints? 

63. Reduce 42 chaldrons of 
coals to pecks. 



62. In 4800 pints, how ma- 
ny bushels ? 

64. In 6048 pecks, how ma- 
ny chaldrons ? 



TIME. 

The denominations of time are years, months, weeks, 
days, hours, minutes, and seconds. 

TABIiE. 

60 seconds (s.) - make - 1 minute, marked m. 

60 minutes 1 hour, - - - . h. 

24 hours - 1 day, - - - , d. 

7 days 1 week, - - - ' • w. 

4 weeks 1 month, - - - - me. 

13 months, 1 day and 6 hours, > 1 common, or ) 

or 366 days and 6 hours, ) Julian year, J ' ^^' 

IT 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
lows, viz. 

January, 1st month, has 31 days, 

February, 2d, - - - 28 

Marclu 3d, '- - - 31 

April,^- 4th, - - - 30 ^, ,-^ 

May, - 6th, - - - 31 ^;?'^- When any year 

June, - 6th, - - - 30 can be divided by 4 with- 

July - 7th - - - 31 outaremainder,itiscall- 

August, 8th,' - -' . 31 ed leap year, in which 

September, 9th, - - - 30 February has 29 days. 

October, 10th, - - - 31 

November, llth, - - - 30 

December, 12th, - - - 31 

The number of days in each month may be easily fixed in 
the mind by committing to memory the following lines: 

Thirty days hath September, 
April, June, and November, 
February twenty-eight alone f 
All the rest have thirty-one. 



ir 37. 
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The first seven letters of the alphabet, A, B, C, D, £, F, G, 
are used to mark the several days of the week, and they are 
disposed ia such a manner, for every year, that the letter A 
shall stand for the 1st day of January, B for the 2d, &c. In 
pursuance of this order, the letter which shall stand for Stair 
dayj in any year, is called the Dominical letter for that year. 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from the following couplet : 

At Dover Dwells Greorge Brown, Esquire, 
Good Carlos Finch And David Fryer. 

These words correspond to the 12 months of the year, and 
the first letter in eacli word marks the day of the week on 
which each corresponding month comes in ; whence any other 
day may be easily found. For example, let it be reauired 
to fiad on what day of the week the 4th day of July falls, m the 
year 1827, the Dominical letter for which year is G. Crood 
answers to July ; consequently, July comes in on a Sunday ; 
wherefore the 4th day of July falls on Wednesday. 

Note. There are two Dominical letters in leap years, 
ona for January and February, and another for the rest of 
the year. 



65. Supposing your age to 
be 15 y. 19 d. lib. 37m. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hoars to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive- 

69. How many minutes from 
the commencement of the war 
between America gand Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th, 
1783? 



66. Reduce 475047465 se- 
conds to years. 



68. Reduce 325440 minules 
to days. 



70. In 4079160 minutes, 
how many years ? 



9f SUPPLEMElfX 1^0 BJBDUCnOK. V ST. 

CIRCULAR MEASURE, OR MOTIOfV. 

Ciieulsur measure is used in reckoning latitude and longir 
tode ; also in computing the revolution of the eajcth and 
other planets round the sun. The dencHninations.are eirdle% 
signa, degrees, nunutes^ and seconds. 

TABLE. 

60 seconds (") - make - 1 minute, - marked - ' 

60 minutes 1 degree, <^ 

30 degrees . - - - - 1 sign, ------ s. 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Note, Every circle, tvhether great or small, is divisible 
into 360 equal parts, called degrees. 

71. Reduce 98. 13o 25' to 



^eooadsr 



72. In 1020300'^, how joiaay 

degrees? ^ 



The fbllowittg are denondnctHons of things not included in 
the Table*:— 

12 particular things - make - 1 dozen. 
12 dozen --------i gross. 

12 gross, or 144 dozen, - - - - i great gross. 

Also, 
20 particular flings - make - 1 seoie. 

6 points make 1 line, ( used in measuring the length of 
12 lings - - 1 inch, ( the rods of clock pendulums. 

4Biches - - IhaiMl, H^ti'^ef^"*'*^* *^ ''^«^* "*■ 

6 feet - - 1 fathom, used in measuring d^ths at sea. 

11^ pounds - - make - - 1 quintal of fish. 

24 sheets of paper - make - 1 quire. 
20 quires -------i ream. 



supp&SKxssrr to rbbvotzoh. 

QUESTIONS. 

1. What is reduction ? 2. Of how many varieties is re- 
duction ? 3. What is understood by different denonmationSj 
as of money, weight, measure, &c. ? 4. How are high de* 
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ttomiaations brought into lower ? 5. How are low denotni- 
AatioDs brought ilUo higher? 6. What are the denonuBft- 
tioBsof English money ? 7. What is the use of Troj weight, 

4tsA what are the denominations ? 8. avoirdupois 

weight? the denominations ? 9. What distinction do 

f ou make between gross and net weight ? 10. What dis- 
tinctions do you make between long, square, and cubic 
Jieasure ? 11. What are the denominations in long mea- 
sure ? 12. in square measure ? 13. in cubic mea- 
sure? 14. How do you multiply by ^ ? 15. When the di- 
visor contains a fraction, how do you proceed ? 16. How is 
die flvperficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by a cord footl 20. How many 
such feet make a cord ? 21. What are the denominations 

of dry measure ? 22. of wine measure ? 23. of 

time ? 24. of circular measure ? 26. For what is cir- 

eidar measure used ? 26. How many rods in length is Gun- 
ter's chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt ? 

CX£BCIS£S. 

1. In 46i^ . 4 s., how many dollars ? Ans' $ 154. 

2. In 36 guineas, how many crowns, at 6 s. 7d. ea^ ? 

Am. 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt 2 grs. of gold ? Ans. 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times Vdll a chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing over it ? 

Ans, \S9-^j times. 

5. Iq 470 boxes of sugar, each 26 lb., how many cwt. ? 

6. In 10 lb. of silver, how many spoons, each weighing 
dz. 10 pwt ? 

7. How many shingles, each covering a space 4 inches 
one way and 6 inches the other, would it tsdce to cover 1 
square foot ? How many to cover a roof 40 feet long, and 
24 feet wide ? (iSec IT 25.) Ans. to the last, 5760 shingles. 

8. How many cords of wood in a pile 26 feet long, 4 feet 
wide, and 6 feet high ? Am. 4 cords, and 7 cord feet 
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9. There is a room 18 feet in length, 16 feet in widUi, 
and 8 feet in height ; how many rolls of paper, 2 feet wide, 
and containing 1 1 yards in each roll, will it take to cover the 
walls? Ans. 8^ 

10. How many cord feet in a load of wood 6^ feet long, 
2 feet wide, and 5 feet high ? Am. 4^ cord feet. 

11. If a ship sail 7 miles an hour, how far will she saU, 
at that rate, in 3 w. 4 d. 16 h. ? 

12. A merchant sold 12 hhds. of hrandy, at $ 2^75 a gal- 
lon ; how mach did each hogshead come to, and to how 
much did the whole amount ? 

13. How much cloth, at 7 s. a yard, may be bought for 
29ig. Is.? 

14. A goldsmith sold a tankard for 10 iS. 8 s. at the rate 
of 6 s. 4 d. per ounce ; how much did it weigh ? 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt ; how 
much is it worth at 3 d. per pwt ? 

16. At $ 048 a pound, what will 1 T. 2 cwt 3 qrs. 16 lb. 
of lead come to ? 

17. Reduce 14445 ells Flemish to ells English. 

18. There is a house, the roof of which is 44^ feet in 
length, and 20 feet in width, on each of the two sides ; if 

- 3 shingles in width cover one foot in length, how many 
I shingles will it take to lay one course on this roof ? if 3 
/ coujses make one foot, how many courses will there be on 

one si<re of the roof? how many shingles will it take to 

cover one side ? to cover both sides ? 

Ans. 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 54^ miles ? 

20. How many seconds of time would a person redeem 
in 40 years, by rising each mormng j hour earlier than he 
now does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years ? 

22. If 9 candles are made from 1 pound of tallow, how 
many dozen can be made from 24 pounds and 10 ounces ? 

23. If one pound of wool make 60 knots of yam, how 
many skeins, of ten knots each, may be spun from 4 pounds 
6 ounces of wool ? 
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ABOZTXOir 

OF COMPOUND NUMBERS. 

IT 38. !• A boy bought a knife for 9 pence, and a comb 
§or 3 pence ; how much did he give for both ? Am, 1 shilling. 

2. A boy gave 2 s. 6 d. for a slate^ and 4 s, 6 d. foraboek; 
how much did he give for ooth ? 

3. Bought one book for 1 s. 6 d., another for 2 & 3 d., an^ 
atlier for 7 d. ; how much did they all cost ? Ans» 4 s. 4 d. 

4. How many gallons are 2 qts. ^ 3 qts. •^ 1 qt. ? 

5. How many gallons are 3 qts. -f- ^ qts. -f- 1 qi -f~ ^ 
qts. -}~ 2 qts. ? 

6. How many shillings are 2 d. *(- 3 d. -f- 5d. -{- 6 d. -f- 7d. ? 

7. How many pence are 1 qr. 4* ^ m"^ + 3 V^* + ^ V^* 
+ lqr.? 

8. How many pounds are 4 s. + 1^ f • + IS «. + 1 a. ? 

9. How many minutes are 30 sec. -\- 45 sec. 4* 20 sec. ? 

10. How many hours ate 40 min. 4~ ^^ ^^' ~l~ ^ ^^^' ^ 

11. How many days are 4 h. + 8 h. -f 10 h. -f- 20 h. ? 

12. How inauy yards in length are 1 f. -f- 2 f. -|- 1 f. ? 

13. How many feet are 4 in. -J- 8 in. 4* 10 in. -|- 2 in*> 
+ 1 in. ? 

14. How much is die ampunt oflyd.2ft.6!n.-^2 yds, 
1ft. 8in.? 

15. What is the amount of 2 s. 6 d. +4 s. 3 d. +78. 8d. ? 

16. A man has two bottles, which he wishes to fill with 
wine ; one will contain 2 gal. 3 qts. 1 pt, and the other 3 
qts. ; how inuch wine can he put in them ? 

17. A man bought a horse for 15£. 14 s. 6 d^j a pair of 
oxen for 20iS. 2 s. 8 d., and a cow for 5 iS . 6 s, 4d.; idiat 
did he pay for all ? 

When the numbers are large^ it will be most oonv^iient 
to write them down, placing those of the same kind, or d»* 
nomination, directly under each other, and, beginning with 
tfiose of the least value, to add up each kind separately. 

OPEXlATiON. In this example, addinir up tha 

fe /* i' column of pence, wefind fte amount 

OA « Q to be 18 pence, which being =18. 
20 2 8 g J ^ i^ jg pl^ln^ ^Ij^t ^g njgy. ^|g 

^ ^ ^ down the 6 d. under Ae column of 



t. 41 3 6 pence,audTefierFethels* tobeaddU 

* ■•> , ' ed in with the <|A«r riuUin^- 

' H 
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Next, adding up ik^ col^iina of sbillings, together with 
the 1 s.^^ich we reserved, we find the amount to he 238. 
£= liS . 3i$. Setdiig the 3s, under its oum column, we add 
Ae 1 iS .. with the other pouads, and, finding the amount ta he 
41 jB *, we write it down,, and the work is done* 

Ans. 41i5. as. 6d; 

Noti. It will be recollected, that to reduce a lower int» 
a higher denomination, we divide by the number which it 
takes of the lowar to make one of the higher denomination. 
In addition,, this is usually called carrying for that number : 
thus, between pence and shiUings, we carry for 12, tud be- 
tween shillings and pounds, for 20, &c. 

The abov6 process may be given in the form of a general 
Rule fmr the Addition ^ Compound Numbers : 

I. Write the numbers to be added so that those* of the 
same denomination may stand directly under each othen 

II. Add together the numbers in the column oi the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination. 
Proceed in this manner with all the denominations, tiU yon 
come to the last, whose amount is written as in simple Bum- 
bers. 

Proof. The same as^ in addition of simple numben. 

« £XA1KPI«K9 FOB PRACTK^C 



£. St, d. fr. 
4B 11 8 2 
16 7 4 
638 19 7 1 

> *> 


£. s. d. 
72 9 6j^ 
18 10| 
36 16 4 

* 


£. 
183 
8 


19 
17 

1& 


4 
10 

4 


ZJ. 0^ pKL gr 
36 7 10 11 
42 6 9 13 
81 7 la 15 


Tbpt WmoHT. 

6 14 9 
8 6 16 
3 11 10 


3 


13 
7 


9^ 

16 

4 



■<' ■■■ ■ «.>.^»— ^— ».#M^»« 
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Bmnghft; a aih^er taiifcftrd, wei^ng 2lfo. 3 oz., a sllyer 
^HSB^ wi^hkig 3-00.. lO'pwt., and a silver thimble,, we|j^kiiig 
% pwt l^giB. ; wihat WW the' weijg^t of the whole? 



f«8. 



« • 






r. c»t. gr, lb. oz. dr, 

24 11 1 16 5 10 

26 2 11 9 15 

7 18 25 11 9 



ODt, qr. Jh. M. if, 

16 3 18 6 14 

2 16 8 12 

22 11 10 



> "^ 



A man bought 5 loads of hay, weighing as follow*, vIe. 
«3 icwt ( = 1 T. 3 cwt.) 2 qrs. 171b. ; 21 cwt 1 qr. 16 lb. ; 
l^xwt. qr. 24lb. ; 24 cwt Sqrs. ; 11 cwt Oqr. lib*; 
how many tons in the whole ? 



yds, fr. n^ 

a6 1 2 

41 ^ S 

65 3 1 



GiiOTH Measurs. 

JS. Fl, fr, tut, 
41 1 2 
18 2 3 
57 1 



£. En, <qr, nm, 
75 4 2 
31 1 
28 3 1 



^Vhert 'fire V^ * pieces -of clo^, ifrlneh measure as follows^ 
t4z* 36 yds. 1 qrs. 1 na. ; 18 yds. Iqr. 2 na. ; 46 yds. 3f». 
3 na. ; 12 yds. qr. 2 na. ; how many yards in the whole ? 



Long Measurs. 

D^, mi, jUr, r. ft. in, bar, 

59 46 6 29 15 10 2 

216 39 1 36 14 6 1 

67B 53 7 24 9 8 1 



Jit. fur,poL 
3 7 

8 6 27 



Land or SqtiARB Measuri:. 



Psl, ft, < in. 

36 179 137 

19 248 119 

M 96 75 



A. rood, pot, ft. in. 

56 3 37 245 228 

29 1 28 93 25 

4U 2 31 12B 119 



n ABDWnom OF OOBCF(K7KD( HVUB3BMB. f S& 

There are 3 fields, which measure as foQowB^ viz. 17 A. 
3r. 16 p.; 28 A. 5 r. 18 p.; 11 A. Or. 25 p.; Iiow nucli 
kmd in the three fields? 

f SojLiB cm Cubic Measubjc. 



Tan. ft l»* 
29 36 1229 






yds. ft. m. 
75 22 1412 




earda. 
37 


A 
119 


12 19 64 






9 26 ' 195 




9 


110 


a 11 917 






3 19 1091 




48 


127 


1 




Wins Measure. 








Hkd^ gal, qts^ ptsi 
51 63 1 1 


Tan. 
^ 37 


khd. 
2 


gal. qU. 
37 2 


. 


27 39 


3 





: 19 


1 


59 I 


' 


9 13 





1 


28 


2 








A merchant hought two casks of brand^^ potlQiin!nnrl|| 
Mows, viz. 70 gal. 3 qts. ; 67 gal. 1 qt ; M *^ff many li|F^ 
heads, of 63 gal. each, in the whole ? ^^ 

DfiT Measube. 

Bu$^ p, gt. pt, Ch. hus. p. qiK 

36 2 6 1 ' 48 27 3 5 

19 3 7 6 29 1 7 



Time. 

Y* moi, fOi dk !u fli. a. Y. m. w. d^ 

57 11 S 6 23 55 11 40 3 1 6 

84 9 2 16 42 18 16 7 4 

326055 18 5 27 520 



Wi»i *!■ I 
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SUBTRJLCTXOir 

OF COMPOUND NUMBERS. 

IT 99m 1. A boy bought a knife for 9 cents, and sold it 
for 17 cents ; how much did he gain by the bargain ? 

2. A boy bought a slate for 2 s. 6 d., and a book for 3 s. 6 d. ; 
liow much more was the cost of the book than of the slate ? 

3. A boy owed his playmat^nS s. ; he paid him 1 s. 6 d. ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., the 
price of the other 3 s. 9 d. ; what was the difference of their 
costs ? 

5. A boy lent 5 s. 3 d. ; he received in payment 2 s. 6 d« ; 
liow much was then due ? 

6. A man has a bottle of wine containing 2 gallons and 3 
tpiarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. -— (less) 2 qts. ? 
4 gal. — 1 qt. ? 4 gal. — 1 gal. 1 qt. ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 g3. — 2 gal. 3 qts. ? 4 gal. 1 qt 

— 1 gal. 3 qts. ? 

8. How much is 1 ft. — (less) 6 in. ? 1 ft. — 8 in. ? 6 ft. 
3in. — 1ft, 6 in. ? 7ft. Sin. —4ft. 2m.? 7ft. 8in. — 5ft. 
10 in.? 

9. What is the difference between 4£, Gs, and 1 iS . 8 s. ? 

10. How much is 3^2. — (less) Is.? B£ 2 s.? 3iB. 

— 3s.? 3iB. — 15s.? Z£.4s.—2£.6b.? lOiS. 4s. — 
5i&.8.s? 

11. A man bought a horse for 30iS. 4s. 8d., and a co^ 
tor 5£, 14 s. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

wr J ok 'a q i* will be convenient to write 

^S^ k tI « ^^^ <*own, the less under the 
Subtrahend, 5 14 6 ^^^^^^^^ ^^^^^ ^^^^^ p^^^^^ ^j^jj^ 

Ans. 24 10 2 lings under shillings, &c. We 

may now take 6 d. from 8d., and 
there will remain 2 d. Proceeding to the shillings, we can- 
not take 14 s. from 4 s., but we may borrow, as in simple num- 
bers, 1 from the pounds, = 20 s., which joined to the 4 8. 
makes 24 s., from which taking 148. leaves 10 s., which W€ 
set down. We must now carry 1 to the 5£., making 6^8 », 
whicji taken from 30 iS . leaves 24£ ., and the work is done. 

Note. The most convenient way in bonrowing is, to suIk 
H* 
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•0 StTBTRACTtOW OV COMPOUim StTMBERS. f 89^ 

tact tbe subtrahend from the figure borrowed, and add the 
difference to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 
in (he form of a Rule ^w the Subtraction of Compound Ntmt^ 

ben: * 

• 

I. Write down the sums or quantities, the less under the 
greater, placing those numbers which are of the same de- 
nomination directly under each other. 

II. Beginning with the least denomination, take succe»- 
sitely the lower number in each denomination from the up> 
per, and write the remainder underneath, as in subtraction 
of simple numbers. 

III. If the lower number of any denomination be greater 
than the upper, borrow as many units as make one of the 
next higher denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 
bering always to add 1 to the next higher denomination for 
that which you borrowed. 

Proqf. Add the remainder and the subtrahend together, 
a# in subtraction of simple numbers ; if the work be right, 
the amount will be equal to the minuend. 

BXAMVl^a FOR PRACTICE. 

1. A merchant sold goods to the amount of 136 iS . 7 s. 6t|> d*, 
and received in payment 60 iS. 10 s. 4fd; how much re- 
mained due? Ans, 85 iS. 17s. If d. 

£« A man bought a farm for 1256iS. 10 s., and, in selling 
it, lost B7£ . 10 s. 6 d« ; how much did he sell it for ? 

An8, 1168iS. 19 s. ed 

3« A man bought a horse for 27 £ . and a pair of oxen for 
10^ . 12 8. 6^ d. ; haw much was the horse valued more than 
the oxen? 

4. A merchant drew from a hogshead of molasses, at one 
tame, 13 gal. 3 qts. ; at another time, 5 gal. 2 qts. 1 pt ; 
what quantity was there left? Ans. AB gal. 2 qts. 1 pt. 

5. A pipe of brandy, containing 118 gal. sprang a leak, 
when it was found only 97 gal. 8 qts. 1 pt remained in the 
eesk ; how much was the leakage ? 

61. Til ere was a silver tankard which weighed 3 lb. 4 oz. ; 
the lid alone weighed 5oz. 7pwt. 13grs. ; how much did 
the taQkard weigh without the lid ? 
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T From 15 lb. 2 oz. 6 pwt. take 9 oz. 8pwt lOgiw. 

8. Bought a hogshead of sugar, weighing 9 cwt 2 qn^ 
171b. ; sold at three several times as follows, viz. 2 cwt 1 qr» 
lllb. 5oz.; 2qrs. I8lb. lOoz.; 25 lb. 6oz.; wfaatwasthd 
weight of sugar which remsdned unsold ? 

Ans, 6 cwt 1 qr. 171b. 11 os. 

9. Bought a piece of black broadcloth, containing 36 yd& 
S qrs. ; two pieces of blue, one containing 10 yds. 3 qrs> 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more wai 
tbere of the black than oi the blue ? 

10. From 28 miles, 5 fur. 16 r. take 15 m. 6 fur. 26 r. 12 ft 

11. A farmer has two mowing fields; one containing 13 
acres 6 roods ; the other, 14 acres 3 roods : he has two 
pastures also ; one containing 26 A. 2 nil 27 p. ; the other. 
45 A. 5 r. 33 p. : how much more has he of pasture than of 
mowing ? 

12. From 64 A. 2 r. 11 p. 29 ft take 26 A. St. 34 p. 132 ft 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet ; at another time, 5 cords 7 
cord feet ; what was the quantity of wood left ? 

14. How many days, hours and minutes of any year will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? Am. 180 days, 8 hours, 40 minutes. 

15. On the same day, hour and minute of July, given in 
die above example, what will be the difference between the 
past and future time of that month ? 

16. A note, bearing date Dec. 28th, 1826, was paid Jan* 
2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
ba found by subtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 

OPERATION. 

. *^ J 1827. Istm. 2d day. Note, In casting in^ 

^' I 1826. 12 28 terest, each month ia 

Ans. ~0 4d^ reckoned 30 days. 

17. A note, bearing date Oct. 20th, 1823, was paid April 
tSth, 1825 ; how long was the note at interest ? 

18. What is th- difference of time from Sept. 29, 1816, t» 
April 2d, IP^ '> ? Am. 2 y. 6 m. 3 d* 

-IS, Lone' Mi is SI** 32', and Boston 42** 23' N. latitude | 
wbat H, the diiference of latitude between the two places ? 

Am. 9* »% 



9E aomuLCTioK of- oojkpovnx> wavamB». It 40/ 

20. Boeton is 71^ 8', and the city <rf Washiiigton is TT 
43' W. longitude ; what is the difference of longitude be- 
tween the two places ? Ans. 6** 40'. 

21. The island of Cuba lies between 74° and 85° W. lon- 
gitude ; how many degrees in longitude does it extend ? 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at th^ 
most westerly extremity, the difference in longitude bfrr 
ingll°? 

Note, The circumference of the earth being 360% and 
jthe earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface^ from 
west to east, is 

15° of motion in 1 hour of time; consequently, 
1° of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when there is a dif- 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15°, the difference in time 
will be 1 hour, the place easterly having the time of the day 
1 hour earlier than the place westerly, which must be par- 
ticularly regarded. 

If the difference in l«Eigitude be 1°, the difference in time 
will be 4 minutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro-^ 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

Jl° " Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

"~ . it will be 16 minutes past 11 o'clock 

44 tmnutes. ^^ ^^le most western extremity. 
2. Boston being 6° 40' E. longitude from the city of 
Washington, when it is 3 o'clock at the city of Washington, 
what is the hour at Boston ? 

Am, 26 minutes 40 seconds^ past 3 o'clock. 

- 3. Massachusetts being about 72°, and tiie Sandwich 

Islands about 155° W. longitude, when it is 28 minute&p$ss| 

6 o'clock, A. M. at the Sandwich Islands, what will/bdjllitt 

Jkour in Madsaehusetts ? Ans. 12 o'clock at nooB» 
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IT 41. 1. A man bought 2 yards of cloth, at 1 8. 6 d. per 
ysard; what was the cost ? ^ 

2. If 2 yards of cloth cost 3 shillings, what is that per 
yard? 

d. A man has three pieces of cloth, each measuring 10 
jds. 3 qrs. ; how many yards in the whole ? 

4* If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? i 

5. A man has five bottles, each containing 2 gal. 1 qt. 1 pt ; 
how uMieh wine do they all contain ? 

6. A man has 11 gal. Sqts. 1 pt of wine, which he would 
dlTide equally into five bottles ; how much must he put into 

fa^ottle r 

7. How ^any shillings are 3 times 8 d. ? 3 X 9 d. ? 

3X 10 d.? 4X7d.? 7X6d.? 10 X 

j^^.,**—- . 2 X 3qrs. ? 5 X 2qrs. ? 



v-^ , , J ow much is one third of 2 shillings ? 

So.? — -^ of 2 s. 6 d. ? i of 2 s. 4 d. ? 

ed.? ^of7s.6d.? iofljd.? - 

9. At l£. 5 s. 8|d. per 
yard, what will 6 yards of 
cloth cost? 



-iof 28. 
— *of3s. 
^of2^d.? 



10. If 6 yards of cloth cost 
7£. 14 s. 4^d., what is the 
price per yard ? 

Here, as the numbers are large, it will be most .convenient 
to write ikem down before multiplying and dividing. 



OPERATION. 

£. 8. d. ^f. 

16 8 Zfrieeoflyard. 
Qmanberofyards. 

Ans. 7 14 4 2 cost of 6 yards. 

6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 times 
8 d. are 48 d., and 4 to carry 
makes 52 d. = 4 s. and 4 d. 
pver, which we write down ; 



OPERATION. 
£. 8. d. qr. 

6)7 14 4 2 cost of e yards. 
1 5 *8 3 price of 1 yard. 

Proceeding after the man- 
ner of short division, 6 is con* 
tained in 7£ . 1 time, and 1 £ . 
over ; we write down the 
quotient, and reduce the re- 
mainder (l£.) to shillings, 
(20 s.,) which, with the given 



again, 6 times 5 s. are 30 s. I shillings, (14 s.,) ma]ce34s. $ 



M 
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tnd 4 to cany makes 34 s. = 
liB« M3id 14 B. over; 6 times 
l£, are 6iS., and I to carry 
makes '7£ ., whioli we write 
down ; and it is plain, that the 
lUhked products arising ^m 
the several denominations iti 
the real product iuising from 
the whole compound number* 



11. Multiply 3 j&. 4«. 6d. 
byl 

13. What will he the cost 
of 5 pairs of shoes at 10 s. 6 d. 
%.pa!r? 

1& la 6 barrels of wheat,. 



6in348. goes5timeS|and48. 
over ; 4-s. reduced to penoe 
= 48 d., which, with the 
given |>encej (4 'd.,) make 52 
d. ; 6 in 52 d. goes 8 times^ and 
4 d< over; 4 d. ^.16 mrs., 
which, with the given ^n. 
(2) = 18 qrs. ; € in Idqrs. goes 
3 times ; and it is plain, that 
tlje united quc^ients arimg' 
from the severaA denomiii** 
tions, is the real quotient aris- 
ing i&om ike whole eompwmd 
number* 

12. Divide Sl2iS. 11a. €<L 
byV,, 

14. At2£. 128.€dtfiir<5 
pairs of shoes, whzi is Ditd a 
pair? 

1«. If 14 bu. 2])ks. 6^ 



each containing 2 bu. 3 pk?* of wheat.be equafly •^^jd^ 

into 5 barrel^ how^U^ 
bushels will 'each oestain ? 

18. If 9 coats contain 99 
yds. 3qrs. 3na., what does I 
coat contain ? 



6 ^^ lu>w many bushels^ 

17. How many yard3 o( 
doth will be required for 9 
coats, allowii^ 4 yds. 1 qr. 
Sna. to each? 

19. In 7 botdes of wine, 
each eonUoning 2 qts. 1 pt. 3 
gib, how mdny gaibns ? 

21. What win be the 
weight of 8 silver cups, each 
weighing 5 oz. 12 pwt 17 
grs. ? 

23. How much sugar in 12 
hogsheads, each containing 
Otfwt. 3 qrs. 21 lb. ? 

25. In 15 loads of hay^ each 
WvigMng 1 T. 3 cwt 2 qrs., 
fK>w many tons? 



20. If5gal. 1 gill of wiui 
be divided equally into 7 foo^ 
ties, how much wiU each €0»* 
tain? 

22. If 8 silver cups weigh 
3 lb. 9 oz. 1 pwt 16 ^.) what 
is the weight of each ? 

24. If 119 cwt. 1 qr. of so** 
gar be divided into 12 hog»- 
heads, how much will each 
hogshead contain ? 

26. If 15 teams be loaded 
with 17T. 12 cwt 2 <Jf8. of 
hay, how much is that to each 
team? 



%ih 
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«f mukiplying and dividiDg are bqI ao> ewy^ «akM Hun^ bir 
eMpoftite numbers ; in that case,^ W6 w»j make wie el Aft 
eomponent parts^ or factor9iy as was done to ainqple onnilitiK. 



Tbus 15, in the es^ample 
above, is a composite number 
produced by the multiplica- 
tion of 3 and 6, (3x5 = 
15.) We may, therefore, 
multiply 1 T. 3 cwt 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other^ which wUl give the 
true answer, as has been al- 
ready taught, (IT IJ.) 
PPERATION. 

T. ctDt. qr. 
13 2 

% wie of the fojctwn. 



t 10 2 



5 the other faci&r. 



17 12 2 iheanstoer. 

27, What will 24 barrels 
of flour cost, at 2i& . 12 s. 4 d. 
s barrel? 

29. What will 112, lb. of 
Wgar cost, at 7^ d. per lb. ? 

Note. 8, 7, and 2, are fac- 
tors of 112. 

31. Hdw much brandy in 
84 pipes, each containing 112 
gal. 2qts. Ipt. 3g.? 

Sa; What will 139 yards of 
dotfai cost, at 3£. 6 s. 5d. 
per yard ? 

^ 139 is not a composite ntim^ 
ber. We may, however, de- 
compose this number thus, 
189 = 100 -1-30 + 9. 

We may now multiply the 



16 being a composite num* 
her, and 3 and 5 its eompo- 
nent parts, or factors, we mnY 
divide 17T. 12 cwt. 2 qrs. by 
one of these component parts, 
or factors, and the quotient 
thence arising by the other, 
which will give the tme 
answer, as ^ready ^ taught, 
(IT 20.) 



One factor J 



OTERATIOW. 
3 ) 17 12 21 



The other factory b}b 17 2 

AneTl sTl 



28. Bought 24 barrels of 
flour for 62 jS . 16 s. ; how 
much was that per barrel ? 

30. If 1 cwt. of sugar cost 
3ig. 7i. 8d.,whatisuafper 
lb.? 

32. Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt. 1 pt. ; how much in a 
pipe? 

34. Bought 139 yards of 
cloth for 461 iS. lis. lid.; 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication of small 
numbers, the better way is to 
divide after the maoi^er ot 
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prioe €i 1 yard by 10, wbich 
will give the price of 10 yards, 
and this product again by 10, 
which will give the price of 
lOOyards. 

We may then multiply the 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi* 
dently dve the price of 139 
yards; Thus: 

£. #. d. 

3 6 5 price of 1 yd. 
10 



33 4 2 price of 10 yds. 
10 



332 1 8 price of 100 yds. 

.99 12 6 price of ZOyds. 

29 17 9 price of 9 yds. 

461 11 11 price of 1^9 yds. 

JSfote. In multiplpng the 
price of 10 yards (33i&. 4 s. 
2d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yard (3i^. 6 s. 
5 d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
laind. 



long division, setting down 
the work of dividing and r^ 
ducing in manner as fo^ 
lows : 

139)46i li 11(34/ 
417 

20 

891(6f. 
834 

67 
12 

695 (5d 
695 

The divisor, 189, is con- 
tained in 461 jg. 3 times, 
(3iS.,) and a lemajnder of 
44jS., which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (11 s. J 
making 891 s., in which the 
divisor is contained 6 times, 
(6 s.,) and a remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in the given 
pence, (11 d.,) together mak- 
ing 696 d., in yrhich the di- 
visor is contained 5 times, 
(5 d.,) and no remainder. 

The several quotients, 3j0, 
6 s., 5 d., evidently make the 
answer. 
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The processes in the foregoing examples may now be pro» 
sented in the form of a 



Rule /or the Mtdtiplication of 
(impound Nwnhers. 

^I. When the multiplier does 
riot exceed 12, multiply suc- 
cessively the numbers of each 
denomination, beginning with 
the least, as in multiplication 
of simple numbers,^ and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



II. If the multiplier exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of the component parts, 
fliat product by another, and 
so on, if the component parts 
be more than two ; the last 
product will be the product re- 
quired. 

III. When the multiplier 
exceeds 12, and is not a' com- 
posite, multiply first by 10, 
and this product by 10, which 
will give the product for 100; 
%ad if tho hundreds in the mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
number of hundreds; for the 
lem^ multiply the product of 
10 by tire number of tens ; for 
the tmtSy multiply the midii- 
^^icand; and these several pro- 
ducti will tie the product re- 
quired. 



Rule for the Dtoision of Cen^ 
pound Numbers. 

I. When the divisor does 
not exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination, un- 
der which write the quotient, 
and, if there be a remainder, 
reduce it to the next less df>- 
nomination, adding thereto the 
number given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations, 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, ' 
and be a composite^ we may di- 
vide first by on« of the com- 
ponent parts, that quotient by 
another, and so on, if the com^. 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work of di- 
viding and reducing. 
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EXAMPLES FOR PRACTICE. 



1. What will 359 yards of 
^loth cost, at 4 s. 7^ d. per 
Jard? • 

/ 3. In 241 barrels of flour, 
j^ach containing Icwt. 3qr. 
'j lb. ; how many cwt. ? 

5. How many bushels of 
Nvheat in 135 bags, each con-r 
taining 2 bu. 3 pks. ? 

3X9X5 = 135. 

7. What will 35 cwt of to- 
bacco cost, at 3 s. 10^ d. per 
lb.? 

9. If 14 men build 12 rods 
6 feet of wall in ono»day, how 
many rods will they build in 
7J days ? 



2. Bought 359 yards of cloth 
for83JS.0s.4j^d.; whutwas 
tb at a yard ? 

4. If 441 cwt 13 lb. of flour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If 371 bu. 1 pk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

5. At 759 £. 10 5. for 35 
cwt. of tobacco^ what is that 
per lb. ? 

10. If 14 men build 92 rods 
12 feet of stone .wall in 7j^ 
days, how much is that per 
day? • 



IT 42. 1. At 10 s. per yard, what will 17849 yards of 
cloth cost ? 

Note Operations in multiplication of pounds, shillings, 
pence, or of any compound numbers, may be facilitated oj 
taking dUquot parts of a higher denomination^ as already ex- 
plained in " Practice*^ of Federal Money, IT 29, ex. 10. 
Thus, in this last example, the price 10 s. = ^ of a pound ; 
therefore, J of the number of yards will be the cost ia 
pounds, if 4J^ =348924 £. 10 s. Ana, 

2. What cost 34648 yardi^ of cloth, at 10 s. or j^iS. per 

yard } at 5 s. = J^. pfer yard? at 4 s. =-^iS. 

per yard ? at 3 s. 4 d. = ^£> . per yard ? at 2 s. 

=r -ji^ iS . per yard ? Ans. to lasty 3464 iS . 16 s. 

3. What cost 7430 pounds of sugar, at 6 d. =: j- s. per lb ? 

at 4 d. =^ s. per lb. ? at 3 d. = ^ s. per 

lb, ? -1 at 2 d. = ^ s. per lb. ? at l^ d. = ^ s. 

per lb. ? 

Ans. to tJielast^ J^^ s. x= 928 s. 9 d. = 415 iS. 88. 9 d. 

4. At $ 18^75 per cwt., what will 2 qrs. = ^ cwt. cost ? 

what will 1 qr. = J cwt cost ? what will 16 lb. 

=: f cwt. cost ? what will 14 lbs. = ^ cwt. cost ? 

what will 8 lbs. :=^ cwt cost ? Ans. tothelasty$ Vd}9 
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5. What cost 840 yards of deth, at 12 s. 6 d. per yard ? 
I2s.6d. = 10s. {^i£.) and2s.6d. (=:|ig.); there- 
ft>re, 

i)4)340 

170 £ . = cost at 10 s. per yard* 

42iS. XOs. ==at2B. 6d. per yard. 

Am, 212 £ 10 s. =: at 12 s. 6 i. peryard. 

Or, 
10s. = iie.)340 

2 8. 6 d. = ^ of 10 s.)170 £. at 10 s. per yard. 

42 i&. 10s. at 2 s. 6d. per yard. 

Ans. 212 iS . 10 s. at 12 s. 6 d. per yard. 



SUnnCiElMCENT TO TffE ARXTBUZTRO OF 

oohepovnd znriMCBxsAs, 

y QUESTIONS. 

1. What distinction do you make between simple and 
compound nurabers ? (IT 26.) 2. What is the rule for addi- 
tion of compound numbers ? 3. for subtraction of, &c. ? 

4. There are three conditions in the rule given for multi- 
plication of compound numbers; what are they, and the 
methods of procedure under each? 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed ? 7. How is the distance of time from one 
date to another found ? 8. How many degrees does the 
earth revolve from weat to east in 1 hour ? 9. In what 
time does it revolve 1°^? Where is the time or hour of the 
day earlier — at the place most easterly or most westerly ? 
10. The difference m longitude between two phices being 
known, how is the difference in time calculated ? 11. How 
DQ^y operations, in the multiplication of compound num- 
bers, be facilitated ? 12. /What are some of the aliquot parts 

ofiiJ.? : ofls.? oflcwt? 13. What is this 

maQner of operating usually lealled ? 
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EXCRCISES. 

1. A gentleman is possessed of 1 j- dozen of silver spoofis, 
each weighing 3 oz. 5 pwt ; 2 doz. of tea spoons^ each weigh- 
ing 15 pwt 14 gr. ; 3 silver cans, each 9 oz. 7 pwt. ; 2 silver 
tankards, each 21 oz. 15 pwt. ; and 6 silver porringers, each 
1 1 oz. 18 pwt. ; what is the weight of the wnole ? 

Ans. 18 lb. 4 oz. 3 pwt. 

Note. Let the pupil be required to reverse and prove the 
following examples : 

2. An English guinea should weigh 5 pwt. 6 gr. ; a piece 
of gold weighs 3 pwt. 17 gr. ; how much is that short of the 
weight of a guinea ? 

3. What is the weight of 6 chests of tea, e»ch weighing 
3 cwt. 2 qrs. 9 lb. ? 

4. In 35 pieces of clo^, each measuring 27 yardi^, how 
many yards ? 

5. How much brandy in 9 casks, each containing 45 gal. 
3 qts. 1 pt ? 

6. If 31 cwt. 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how mnch will eachcotflMin? 

7. At 4^ d. per lb., what costs 1 cwt of riee ? — -2 cwt. ? 
3 cwt. ? 

Nole. The pupil will recollect, . that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If 800 cwt. of cocoa cost 18 iS . 13 s. 4 d., what is that 
per cwt ? what is it per lb. ? 

9. What will 9^ cwt. of copper cost at 5 s. 9 d. per lb. ? 

10. If 64 cwt of chocolate cost 72 iS. 16 s., what is that 
per lb. ? 

11. What cost 456 bushels of potatoes, at 2 8. 6d. per 
bushel ? 

Note. 2 s. 6 d. is J of 1 iB . (See IT 42.) 
■ . 12. What cost 86 yards of broadcloth, at 158. per yard ? 
Note. Consult If 42, ex. 5. 

13. What c«st 7846 pounds of tea, at 7 s. 6 d. per \h.? 
at 14 s. per lb. ? at 13 s. 4 d. ? 

14. At $ 94*25 per ewt, what will be the cost of 2 qra* 

of tea .' of 3 qrs. > of 14 lbs. ? of 21 lbs. ? 

of 16 lbs. ? of 24 lbs. ? 

Note. Consult it 42, ex. 4 and 5. 
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15. Wliat will be the cost of 2 pks. and 4 qto. of wlie«t| 
at $ 1^50 per boakel ? 

16. Supposing a meteor to aj^ar so hig)i in the heareiui 
as to be visible at Boston, 71° 3', at the city of Washington, 
7T 43', and at the Sandwich Islands, ISS"" W. longitude, 
and that its appearance at the city of Washington be at 7 
minutes past 9 o'clock in the evening ; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ? 



riUkCTXOMB. ^*"'*^ 

^ ^3. We have seen, (IT 17,) that numbers expressing 
tohole things are called integers^ or vshole numbers; but that, 
in division, it is often necessary to divide or bredk a whole 
thing into parts, and that these parts are called f-nctiona, or 
broken numbers. £_ 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, the parts or fractions are call- 
ed thirds ; when into four parts, fourths ; when into six parts, 
sizits ; that is, the fimclibn takes its name or denomination from 
the manber of parts, into which the unit is divided. Thus,^ 
if tlie unit be divided into 16 parts, the parts are called 9hy^ 
teenths, and 5 of these parts would be 5 sixteenths, expressed 
thus, ^, The number below the short line, (16,) as before 
taught, (IT 17„) is called the denominator, because it gives 
the name or denomination to the parts ; the number above 
the line is called the numerator, because it wunUfers the parts, j 

The denomincUor shows how many parts it takes to make 
aunt/ or whole thing; the numerator shows how many of 
these parts are expressed by the fraction. 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed ? — — 2 parts ? — - 3 parts ? 
4 parts ? ■ r 5 parts ? how many parts make unity 



or a whole orange ? 

2. If a pie be cut into 8 equal pieces^ and 2 of these 
pieces be given to Harry, what will be his fraction of^ ^le 
pie ? if 5 pieces be given to John,*what will be his fraction ? 
what fraction or part of the pie will be left I ^ 

It is important to bear in mind, that fractions arise from 
(IF 17,) and that the mmerfiior may be eonsidered a 



\ 



102 iTRACTioks* IT 4S. 

• 

dkndend^ and the denominator a divisor j and the vdbe of the 
fraction is the quotient ; thus, ^ is the quotient of 1 (the 
numerator) divided by 2, (the denominator;) ^ is the quo- 
tient arising from 1 divided by 4, and f is 3 times as much, 
that is, 3 divided by 4 ; thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

Hence, in all cases, a fraction is always expressed by the 
tt^ oj divuUm, 

^. a^« ^ i» « • 1. i ^ia ihadividendf or numerator . 

i expresses the quotient, of which \ ^.^ ^^ ^.^^^^ ^^ denominaiar. 

3. If 4 oranges be equally divided among 6 boys, what 
part of an orang'^. is each boy's share ? 

A sixth part of 1 orange is ^, and a sixth part of 4 oranges 
is 4 such pieces, = |. Ans, J of an orange. 

4. If 3 apples be equally divided among 6 boys, what part 
of an apple is each boy's share ? if 4 appl^,' what ? if 2 
apples, \i hat ? if 5 apples, what? 

6. What is the quotient of 1 divided by 3 ? of 2 by 3? 

of 1 by 4? of 2 by 4? of3by4? of 5 

by 7? of6by8? of 4 by 6? of 2 by 14? 

6. What part of an orange is a third part of 2 oranges ? 

one fourth of 2 oranges ? J of 3 oranges ? 

iof3oranges? iof4? i of 2 ? |of5? 

1 of 3? iof2? 

. ' A Proper Fraction* Since the denominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain^ 
that, when the numerator is less than the denominator, the 
fraction is less than a unity or whole thing ; it is then called a 
proper fraction. Thus, J, f , &c. are proper fractions. 

An Improper Fraction. When the numerator equals or «:- 
ceeds the denominator, the fraction equcUs or exceeds unity, or 
1, and is then called an improper fraction. Thus, f, -g^, f, Ap^^ 
are improper fractions. 

A Mixed Number^ as already shown, is one composed of a 
vrhole number and a fraction. Thus, 14j|^, 13|, &c. are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut eac^ orange into S 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces!, 
to Mary 7 pieces, and to Nancy 9 pieces ; what was eack 
one's fraction ? 

Was James's fraction proper^ or improper ? Why ? ^ 
Was Nancy's fraction proper^ wr improper? WTiy ? 
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To change an improper fraction to a whole or mixed number. 

^ 44. It is evident, that every improper fraction must 
contain one or more whole ones, or integers. 

1. How many whole apples are there in 4 halves (§) of 

an apple ? _ in f ? in f ? ■ in 4^ ? — ^— in 

J^? in^? inJ^tt? in^? 

2. How many yards in f of a yard ? in f of a yard ? 

inf ? ^^inf? inJyt? in-yi? in 

j^P injyL? in^^? in^? 

3. How many bushels in 8 pecks ? that is, in f of a bushel ? 

injyip in-y.? in^? in^^? in 

A^? in^? 

This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an tmpro^ 
per fraction to a whole or mixed tvumber. 

4. If I give 27 chfldren j- of an orange each, how many 
oranges will it take ? It will take ^ ; and it is evident, that 
OPERATION dividing the numerator, 27, (= the Hum- 

^\ 27 ber of parts contained in the fraction,) by 

^Z — the denominator, 4, (= the number of 

Ans, 6f oranges. parts in 1 orange,) will give the number 

oi whole oranges. 

Hence, To reduce an improper fraction to a whole or mixed 
number J — ^Rule : Divide the numerator by the denominator ; 
the quotient will be the whole or mixed number. 

£XA]lfPL.ElS( FOR PRACTICE. ^ 

5. A man, spending ^ of a dollar a day, in 83 days would 
gpend ^ of a dollar ; how many dollars would that be ? 

Ans. j^l3|. 

6. In ^|j7 of an hour, how many whole hours ? 

"The 60th part of an hour is 1 minute : therefore the ques- 
tion is evidently the same as if it had been. In 1417 minutes, 
bow many hours ? Ans. 23g^ hours. 

7. In fl^^ of a shilling, how many units or shillings ? 

Ans. ^730^ shillini^. 

8. Reduce ^^H^ ta a whole or mixed number. 

9. Reduce J§, ^, |-J^, ^Jff , ^^^, to whole or 
ed numbers. 
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Te r^Am a whoU or mxed nmnber to an va^proper fractum, 

IT 4Uk We have seen, that an improper firactiou maj be 
dianged to a whole or mixed number ; and it 10 evident, 
dtat, by reyersing the operation, a whole or mixed number 
nay be changed to the form of an improper fraction. 

1. In 2 whoh apples, how many hakes of an apple ? Asm. 4 
halves ; that is, j^. In 3 apples, how many halves ? in 4 
apples ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 
170 ? in 492 ? 

2. Reduce 2 yards to thirds. Ans, f . Reduce 2f yards to 

thirds. Ans. f . Reduce 3 yards to thirds. 3^ yards. 

3f yards. 6 yardis. 6f yards. 6f 

yards. 

3. Reduce 2 bushels to fourths. 2f bu. 6 bushels. 

6 J bushels. 7J bushels. 26J bushels. 

4. In 16^ dollars, 1k)w many -j^ of a dollar? 
•fjmake 1 dollar: if, therefore, we, multiply 16 by 12, that 

is, multiply the whole number by the denominator^ the product 
will be the number of 12ths io 16 dollars : 16 X 12 = 192, 
and this, increased by the numeiator of the fraction, (5,) evi- 
dently gives the whole number of 12ths ; that is, -^ of a 
dollar, Answer. 

OPERATION. 
16^ dollars. 
12 

192 = 12ths in 16 dollars, or the who^ number. 
5 = 12ths contained in the fraction. , 

197 = -1^, the ansroei. 

Hence, To reduce a mixed number to an improper fro/ction^ — 
Rule : Multiply the whole number by the denominator of 
the fraction, to the product add the numerator, and write 
the result over the denominator. 

EXAMPLES FOR PRACTICE. 

5. What is the improper fraction equivalent to 23f( hours? 

Ans. > |i^ - of an hour. 

6. Reduce 730^ shillings to 12ths. 

As -j^ of a shilling is equal to 1 penny, the question is evi- 
dently the same as, In 730 s. 3 d., how many pence ? 

Ans. &^^ of a shilling ; that is, 8763 penoe. 
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7. Reduce l^S, ITff, 8^, 4^%, ««d 7J« to improper 
ftmctioiis. 

8. In 156^ days, how many 24ths of a day ? 

Ans. m^ = 3761 houn. 

9. In 342f gallons, how many 4ths of a gallon ? 

Ans. ■ > y ^ of a gallon rr 1^71 quarto. 

» 

To reduce afractiwi to its lowest or most simple terms. 

IT M. The numerator and the denominator, taken to- ' 
gether, are called the tenns of the fraction. 

If ^ of an apple be divided into 2 equal parts, it becomes f • 
The effect on the fraction is evidently the same as if we had 
multiplied both of its terms by 2. In either case, ihe parts 
are made 2 times as many as they were before ; but they are only 
HALF AS LARGE ; for it wtll take 2 times as many fourths to 
make a whole one as it will take homes; ana nence it to - 
that f is the same in Value or quantity as \. 

f is 2 parts ; and if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction be 
multiplied by 2, it becomes |. Hence, ^ = f = f , and the 
reverse of this is evidently true, that f = J = ^. 

It follows therefore, hy multiplying or ditidiTig both terms of 
the fraction by the same number^ we chcr-ge its terms without 
gUering its wdue. 

■ Thus, if we reverse the above .operauon, and divide both 
terms of the fraction f by 2, we obtain its equal, f ; dividing . 
again by 2, we obtain ^, which is the most simple form of th«; 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

The process of changing | into its equal ^ is called re- 
ducing the fraction to its lowest terms. It consists in dividing 
both terms of the fraction by any *'umber which wiU dimde them 
both vMhoui a remainder ^ and tht motient tlience arising in the 
same manner^ and so on^ till it appears tluU no nwnber greater 
than 1 wUl again divide them. 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divisor^ oi common^ meor 
sure of those numbers. The greatest numbei that will do 
this 18 called the greatest common divisor. 
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1. What part of an sere are 128 rods ? 

One rod is j^ of an acre, and 128 rods are ^^ of an 
acre. Let us reduce this fraction to its lowest terms. We 
find, by trial, that 4 will exactly measure both 128 and 160, 
and, dividing, we change the fraction to its equal 2§. Again, 
we find that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction to its equal f , which is now 
in its lowest terms, for no greater number than 1 will again 
measure them. The operation may be presented thus : 

4 I 1= -— =-r of an acre, Answer, 

/160 40 6 ' 

2. Reduce |^, t^, ||S) ^d Jfii" ^^ ^^^ lowest terms. 

^^' h h h ^^^ i- 

JV!b/fi^„J£_4uiy_jmmbar ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divLiible by 2 ; if with a 6 or 0, it is divisible 
by 6. 

3. Reduce f^^, ^, ^, and fj to their lowest terms. 

IT 47. Any fraction may evidently be reduced to its lowest 
terms by a single division, if we usej the greatest common 
divisor of the two terms. The greatest common measure of 
any two lumbers may be found by a sort of trial easily made. 
Let the numbers be the two terms of the fraction -fff . The 
common divisor cannot exceed the less number^ for it must 
measure it. We will try, therefore, if the less number, 128, 
which measures itself, will also divide or measure 160. 

128"^ 160^1 ^^® ^^ ^^^ ^^^^ ^ time, and 32 re- 

128 t/iatn; 128, therefore, is not a divisor of 

160. We will now try whether this re- 

32) 128 (4 mainder be not the divisor sought ; for if 
128 32 be a divisor of 128, the former divi- 

sor, it must also be a divisor of 160, 

which consists of 128 --|- 32. 32 in 128 goes 4 times, mth- 
out any remainder. Consequently, 32 is a divisor of 128 and 
160. Andii is evidently the greatest common divisor of 
these number: for it must be contained at least ortce more in 
160 than in lib, and no number greater ihan their difference, 
that IS, greater ihm 32, can do it 
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Hence the mk for finding the greatest common dwisor of 
two numbers : — ^Divide the greater number by the less, and 
that divisor by the remainder, and so on, always diyiding 
the last divisor by the last remainder, till nothing remain. 
The last dwisor vtdll be the greatest common divisor required. 

Note. It is evident, that, when we would find the greatest 
•ommon divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and then of 
that' common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 4 

4. Find the greatest coi^mon divisor of the terms of the / - 
fraction ^, and, by it, reduce the fraction to its lowest terms./ > 

OPERATION. 

21)35(1 
21 

1l4)21(1 
14 

Greatest dims. 7)14(2. Then, 7^1^=1- An*. 

14 /36 5 

5. Reduce -^^ to its lowest terms. Ans. '^. 

Note. Let these examples be wrought by both methods ; 
by several divisors, and dso by finding the greatest common 
divisor. 

6. Reduce -j^^ to its lowest terms. Ans. -J. 

7. Reduce ^f to its lowest terms. Am. f , 

8. ifeduce -^^ to its lowest terms. ' Ans. ^^ n 

9. Reduce ^|ff to its lowest terms. Ans. ^. 

To divide a fraction by a whole number. 

IT 48. 1. If 2 yafds of cloth cost f of a dollar, what does y 
1 yard cost ? how much is f divided by 2 ? 

2. If a cow consume |> of a bushel of meal in 3 days, how 
much is that per day ? j^ -r 3 = how much ? 

3. If a boy divide f of an orange among 2 boys, how much 
will he give each one ? f -«- 2 = how much ? 

4. A boy bought 5 cakes for fg- of a dollar ; what did 1 
cake cost ? -fj -h 5 = how much ? '' 
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5. If 2 bushels of apples cost f of a dollar, what is iifMk 

per bushel ? 

1 bushel is the half of 2 bushels ; the half of f is ^. 

Jjis. i dollar. 

6. If 3 horses consume -ff of a ton of hay in a month, 
what will 1 horse consume in the same time ? 

-^ are 12 parts ; if 3 horses consume 12 such parts in a 
month, as many times as 3 are contained in .12, so many 
parts 1 horse will consume. Ans. -^ of a ton. 

7. If f I of a barrel of flour be divided equally timong 5 
families, how much will each family receive ? 

If is 25 parts ; 5 into 25 goes 5 times. Ans, ^ of a barreL 

The process in the foregoing examples is evidently di- 
viding a fraction by a whole number ; and consists, as may 
be seen, in dividing the mimerator^ (when it can be done 
without a remainder,) and under the quotient writing the 
denominator. But it not unfrequently happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. 

8. A man divided j- of a dollar equally among 2 persons ; 
what part of a dollar did he give to each ? 

^ of a dollar divided into 2 equal parts will be 4th8. 

Am. He gave ^ of a dollar to each. 

9. A mother divided j- a pie among 4 children ; what part 
of the pie did she give to each ? ^ -f- 4 = how much ? 

10. A boy divided j of an orange equally among 3 of his 
companions ; what was each one's share ? •§- -r- 3 = how 
much ? 

11. A man divided f of an apple equally between 2 chil- 
dren ; what part did he give to each ? J ^vided by 2 = 
what part of a whole one ? 

^ is 3 parts : if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the other : but 4ths divided into 2 equal parts, 
become Bths. The parts are now twice so mamfj but they 
are only half so large; consequently, f is only hau so much 
as f . Ans. f of an apple. 

In these last examples, the fraction has been divided by 
fmdHplying the denominator^ vdthout changing the numerate. 
The reason is obvious ; for, by multiplying the denominator 
by any number, the parts are made so many times smoBer, 
since it will take so many more of them to make t whole 
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ene; ind if no mom of these amatter pirtt be taken than 
'were before taken of the larger^ that is, if the nnmentor be 
not changed, the value of the fraction is evidently made so 
many times less. 



IT 49. Hence, we have two wjOfi to dkide a fraction by 
m whole number :-— 

I. Dwide the numerator by the whole number, ^if it will 
contain it without a remainder,) and under the quotient write 
Hhe denominator.— Otherwise, 

II. Multiply the dewmdnaior by tbe whole number, and 
over the product write the numerator. 

£XAMPL£S FOR PRACTICE. 

1. If 7 pounds of coffee cost ^ of a dollar, what is that 
per pound ? ^ -f- 7 = how much ? Ans. |/^ of a dollar. 

2. If U of an acr^ produce 24 bushels, what part of an 
acre will produce 1 bushel ? ^ -f- 24 = how much ? 

3. If 12 skeins of silk cost -f} of a dollar, what is that a 
Aein ? -ff -^ 12 z= how much ? 

4. Divide f by 16. 

Nate. When the divisor is a composite number, the in- 
telligent pupU will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
ether; thus he may frequently shorten the operation. In 
the last example, 16 = 8 X 2, and f -^ 8 ^ ^, and |^ -^ 2 
, = ^f Am. tV- 

5. Divide ^ by 12. Divide ^ by 21. Divide ff by 24. 

6. If 6 bushels of wheat cost $ 4f , what is it per bushel ? 

Note* The mixed number may evidently be reduced to 
an improper fraction, and divided as before. 

^. II = If of a dollar, expressing the fraction in its 
lowest terms. (IT 46.) 
« 7. Divide $ 4f^ by 9, Quot, -^ of a dollar. 

8. Divide 12f by 6, Quot. ^=2^. 

9. Divide 14f by 8. Quot. l^. 

10. Divide 184J by 7. Ane. 26^. 

Note. When the mixed number is hrgej it will be most 

eonvenient, first, to divide the whole nnmber, and then re- 

Aaoe the remainder to aii improper fraction ; and, after di« 

Tiding, 4^nnex the quQtieut of the fraction^ the quotient of 

■ ■ • . K 
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tfaft wliol^.namber; thuS) in the last example, dividing 184^ 
by 7| as in whole numbers, we obtain 26 integecs, with 2^, 
= ^ remainder,, whieh, divided by % gives ^, and .26 -|- ^ 
= 26 A-, Ans. 

11. Divide 2786| by 6, Ans. 464f. 

12. How many times is 24 contained in 7646j[^ ? 

Ans. 31Sffi. 

13. How many times is 3 coatained ^a 462^? 

vi^ic 154^ 

To mulHjdy afracHon by a whole number. 

IT 60. 1. If 1 yard of cloth cost ^ of a dollar, what wiQ 
2 yards cost ? -^ X 2 = how much ? 

2. If a cow consume ^ of a bushel of meal in 1 day, how 
much will she consume in 3 days ? ^ X 3 = how much ? 

3. A boy bought 5 cakes, at f of a dollar each ; what did 
he give for the whole ? f X 5 = how tauch ? 

4. How much is 2 times -J ? 3 times ^ ? H 

times f ? 

5. Multiply f by 3. -. J by 2. i by 7. 

6. If a man spend f of a dollar per day, how much will 
he spend in 7 days ? 

f is 3 parts. If he spend 3 such parts in 1 day, he win 
evidently spend 7 times 3, that is, ^ = 2f in 7 days. 
Hence, we perceive, a fraction is muldpUed by mtUHplying the 
numerator^ toithaut changing the denominator. 

But it has been made evident, (IT 49,) that muUyi}lying the 
denominator producers the same effect on the value of the frac- 
tion, as dividing the numerator : hence, also, dividing the do- 
nominator will produce the same effect on the value of the 
fraction, as multiplying the numerator. In all cases, therefore, 
where one of the terms of the fraction is to be multiplied^ the 
same result will be effected by dividing the other ; and wher« 
one term is to be divided^ the same result may be effected by 
multiplying the other. 

This principle, borne distinctly in mind, will firequently 
enable the pupil to shorten the operations of fractions. Thufl^ 
in the following example : 

At ^ of a dollar for 1 pound of sugar, what will 11 povnds 
cost? 

Muldplying the/numerator by (1, we obtain for the pilH . 
d«ct ^ = ^ of a ooUar for the answer. 
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IT 51. But^ by applyiogthe above principle, and dimkng 
the denomvMUory instead of multiplying the numerfUoTy we at 
once come to the answer, f , in its lowest terms. Hence, 
there are two. ways to multiply a fro/ction by a whole number :-— 

I. Dhnde the denominator by the whole number, (when it 
can be done wifliout a remainder,) and over the quotient 
i«rrite the numerator. — Otherwise, 

II. MvUipily the numerator by the whole number, and un- 
der the product write the denominator. If then it be an 
improper fraction, it may be reduced to a whole or mixed 
number^ 

BXAMPIiBS FOR PRACTICE. 

1. if 1 man consume -^ of a barrel of fiour in a month, 
how much will 18 men consume in the same time ? ■. ■ 6 
inen ? 9 men ? Ans. to the last^ 1 J barrels. 

2. What is the product of -^ multiplied by 40 ? -^ x 
40 = how much? Ans. 2df. 

3. Multiply ^ by 12. by 18. by 21. by 

.36. by 48. by 60. 

Notei When the multiplier is a composite number, the 
pupil will recollect, (IT 11,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 ii^ equal to 12 X 5 ; 
therefore, ^ X 12 = ^, and ^^ X 5 = fi = ^t^, Ans. 

4. Multiply 5f by 7. Am. 40^. 

Note. It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- ^ 
ceding examples ; but the operation will usually be shorter, 
to multiply the fraction and whole number separately^ and 
add the results together. Thus, in the last example, 7 times 
6 are 35 ; and 7 times ^ are ^^ = 5|, which, add:*d to 35, 
make 40jt, Ans. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to the product 
of the whole number. 

5. Wliat will 9^ tons of hay eome to at $ 17 per ton ? 

Am. $164J^. 
0« If a man travel 2^ miles in 1 hour, how far willii^ 
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travel in 6 hours? —in 8 hours? ——in 12 hours? — — 
in Z days, supposing he travel 12 hours each day? 

Am. to the Uutf 77f miles. 

Note. The fraction is here reduced to its lowest terms ; 
the same will he done in ail following examples. 

To mMpUf a whole number by a fraction* 

IT 5ft. 1. If 36 dollars be paid for a piece of cloth, what 
costs f of it ? 36 X f =• how much ? 

f of the quantity will cost | of the price ; ^ a time 36 dol- 
lars, that is, f of 36 dollars, implies that d6 be first divided 
into 4 equal parts, and then that 1 of these parts be taken Z 
times ; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Ans. 27 dollars. 
/' From the above example, it plainly appears, that the ob- 
ject in multiplying by a fracHony whatever may be the muUipB-- 
candy iSy to talee out of the mulHpHcand a party denoted by Ae 
multipMng fraction; and that this operation is composed of 
two others, namely, a dwiHon by the denominator of the 
nmltiplying fraction, and a multiplication of the quotient by 
the numerator. It is matter of indifference, as it respects 
the resulty which of these operations precedes the other, for 
36 X 3 -^ 4 = 27, the same as 36 -f- 4 X 3 = 27. 

Hence, — To multiply by a fractiouy whether the mMpUcaad 
be a whole number or afractiony — 

t>ivide the multiplicand by the denominator of the multt- 
plying fraction, and multiply the quotient by the numerator; 
or, (which will often be found more convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not always imply augmentation or increase, as in whole 
numbers ; for, when the multiplier is less than unityy it will 
always require the product to be less than the multipUcand^ 
to which it would be only equal if the multiplier were 1. 

We have seen, (IT 10,) that, when two numbers are multi- 
plted together, either of them may be made the multiplier, 
without affecting the result. In the last example, therefose, 
instead of multiplying 16 by f , we may multiply f by 1% 
(tr 50,) and the result will be the same. 
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BXAMPIiES FOR PRACTICE. 

• 

S. What will 40 bushels of corn come to at } of a dollar 
per bushel ? 40 X f = how much ? 

3. What will 24 yards of cloth cost at f of a dollar per 
yard ? 24 X f = how much ? 

4. How much is j^ of 90 ? f of369? -^of45? 

*. Multiply 45 by ^. Multiply 20 by ^. 

To muhiply one fraction by another, 

IT 53. 1. A man, owning ^ of a ticket, sold f of his 
share ; what part of the whole ticket did he sell ? f of f is 
how much ? 

We have just seen, (IT 52,) that, to multiply by a fraction, 
is to cUvide the multiplicand by the denommatory and to nudtk' 
ply the quotient by the numerator. ^ divided by 3, tlie de- 
nominator of the multiplying fraction, (1^49,)* is -^y which, 
multiplied by 2, the numerator, (IT 51,) is •^, An$. 

The process, if carefully considered, will be found to con« ^ 
sist in multiplying together the two numerators for a new mh 
meratoTy and the two denominators for a new denomnator. 

EXAMPLES FOR PRACTICE. 

2. A man, having J of a dollar, gave f of it for a dinner ; 
what did the dinner cost him ? Ans. j> dollar. 

5. Multiply i by f . Multiply ^ by if. Product^ J^. 

4. How much is f of f of J of J ? 

Note. Fractions like the above, connected by the word 
c^, are sometimes called compound fractions. The word or 
impUes their continual multiplication into e€u:h other. 

Ans. i|§ = A. 

When there are several fractions to be multiplied con- 
tinually together, as the severed numerators are factors of the 
njcw numerator, and the seoeral denominators are factors of 
the new denominator, the operation may be shortened by 
dropping those factors which are the same in both terms^ on tha 
principle explained in IT 46. Thus, in the last example, |^ 
f , 1^, j^ we nnd a 4 and a 3 both among the numerators^ wd 
among the denominators; therefore we drop them, multipW- 
l&g together only the remaining numerators, 2 X 7 = 14, mr 
•new numerator, and the remaining denominators, 6X8 = 
4<L f«r a new denominator, making H == sVi ^^* ^ befint. 
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5. f offoff off'of^offof|=hdw^^m\ich? Am. ^ 

6. What is ibe contiDual product of 7, ^^ ^ of f and 3^ ? 

Note. The integer 7 may be reduced to the form of an 
improper fraotion by writing a unit under it for a denomina^ 
tOTi thusy {, Ana. 2^ 

7. At ^ of a dollar a yard, what will |^ of a yard of cloth 
cost? 

8. At 6f dollars per barrel for flour, what will -^ of a bar- 
rel cost? 

6|- = V; thenV-X A = m= $2iJi, Am. 
9* At f of a dollar per yard, what cost 7f yards ? 

Ans, $6^^ 

10. At $ 2i per yard, what cost 6f yards ? Ans. $ 14f(. 

11« What fs the continued product of 3, f, ^ of j, 2f , and 
H off oft? Ans. m. 

V 54- The Rule far the midtiplicatum of fractions moj^ 
now be presented at one view : — 

I. To multiply a fraction by a whole number^ or a whoU 
mmber by a fraction^ — Divide the denominator by the whole 
number, when it can be done without a remainder ; other- 
wise, mtdtiply the numerator by it, and under the product 
write the denominator, which may then be reduced to a 
whole or mixed number. 

11. To multiply a mixed number by a whole mmheTy — Multi- 
f^y the fraction and integers, separately^ and add. their pro- 
ducts together. 

III. To mtdtiply one fraction by another^ — Multiply together 
the numeraiors for a new numerator, and the denominators for 
a new denominator. 

ybte. If either or both are mixed numbers^ they may flrvt 
be reduced to improper fractions. 

EXAMPLES FOR PRACTICE. 



1. At $i per yard, what cost 4 yards of cloth ? — — ^ 
yds. ? -! 6 yds. ? 8 yds. ? 20 yds. ? 

Ans. to the last^ $ 15. 

2. MuWi^y 148 by i by i by ^. by ^V^ 

Last product^ 44^ 
S. If 2^ tons&f hl^y keep 1 horse through thf winter, 
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homr much will it take to keep 3 hones flie ssme time? > 
7 horses ? 13 horses ? Am. to laat, 37^ tons 

4. What will 8f^ barrels of cider come to, at $ 3 per 
iMirrel? 

5. At $ 14j per cwt., what will be the cost of 147 cwt? 

6. A owned f of a ticket ; B owned ^ of the same ; the 
ticket was so lucky as to draw a prize of $ 1000 ; what was 
eeich one's share of the money ? 

^-. 7. Multiply i of f by f of f. Product^ f 

8. Multiply 7i by 2^. Product^ 15|» 

9. Multiply J by 2f. Producty 2I. 
^ 10. Multiply I of 6 by f Product ^ 1. 

11. Multiply I of 2 by I of 4. Producty 3. 

12. Multiply continually together ^ of 8, | of 7, f of 9, 
«&d \ of 10. Product^ 20. 

13. Multiply 1000000 ivy f . Produc/, 655555f. 

7o ^iri^ a whole number by a fraction. 

IT 66. We have already shawn (TT 49) how* to divide m 
fraction by a whole number ; we now proceed to show how 
to divide a whole number oy a fraction. 

1. A man divided $ 9 among some poor people, giving 
them J of a dollar each ; how many were the persons who 
teceived the money ? 9 -j- J == how many ? 

1 dollar is f-, and 9 dollars is 9 times as many, that is, ^ ; 
then ^ is contained in -^/- as many times as 3 is contained 
in 36. Ans. 12 persons. 

That is, — Multiply the dividend by the denominator of the 
dividing fraction^ (thereby reducing the dividend to parts of 
the same magnitude €ts the divisor,) and divide the produei 
by the numerator. 

2. How many times is J contained in 8 ? 8 -^ f = how 
many ? 

OPERATION. 

8 Dividend. 
5 Denominator, 

NmieratOT^ 3)40 

Quotient^ 13^ thnesj the Answer. 

To multiply by a fraction, we have seen, (IT 52,) impliot ^ 
: tw6 operaticms — a division and a ihultiplication; so, alst^, t» 
'j|^h^e{bf a fraction implies two operations — m muUiplieuikm 

- *■■.■ >- % • ■ * i 

-' 'o'"/ ,' ' . 1 

• ^^■^"■. I ■ > • ' 

. •'> ^ •- ■ « I 
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FRACTIONS. 



VM. 



IT M. Dtviflion is the reverse of multiplicatioii. 



To divide by a fnctiom^ 
whether the dividend be • 
whole number or a iraction^ 
we mulHply by the denomina- 
tor of the dividing fractioi^ 
and dwide the product by tba 
numerator. 



To muUiply by a fraction, 
whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 62,) we eUvide by the de- 
nominator of the multiplying 
fraction, and multiply the quo- 
dent by the numerator. 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other; but in practice it will frequently be more convenient| 
that the multiplication precede the division. ^ ^ 1 

12 divided by J, tEe quo^ 
tient is 16. 

In division, the divisor be* 
ing less than unity, or 1, will 
be contained a grecUer, member 
of times; consequently will re- 
quire the quotient to be grea;^ 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and leas when the 
divisor is tnore than I. 



12 multiplied by f , the pro:- 
duct is 9. 

In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the product 
to be less than the multipli- 
cand, (IT 52,) to which it is 
only equal when the multi- 
plier is 1, and greater when 
the multiplier is more than 1. 



£XAMPI.ES FOR PRACTICE. 

1. How many times is J contained in 7 ? 7 -?- J = how 
many ? 

2. How many times can I draw i of a gallon of wine ami 
of a cask containing 26 gallons ? 

S. Divide 3 by |. 6 by |. 10 by f 

4. If a man drink -j^ of a quart of rum a day, how loQf; 
will 3 gallons last him ? 

5. If 2f bushels of oats sow an acre, how many acres will 
28 bushels sow ? 22 -h 2f = how many times ? 

Note, Reduce the mixed number to an improper frac- 
tion, 2f = ^, Ans. 8 acres, 

6. At $4f A yard, how many yards of cloth may be 
bought for $ 37 ? Ans. 8J^ yards. 

7. How many times is -^ contained in 84 ? 



/^ 
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8. How many timecf is ^ contained in 6 ? 

Ans. f of 1 time. 

9. How many times !s 8f contained in 63 r 

Ans. 6|^ times. 

10. At f of a dollar for building 1 rod of stone wall, how 
many rods may be built for $ 87 ? 87 -^ f = how many 
times? 

To divide one fraction by (mother. 

IT 57. I. At f of a dollar per bushel, how much rye may 
be bought for f of a dollar ? f is contained in f how many 
times? 

Had the rye been 2 tohole dollars per bushel, instead of f 
d a dollar, it is evident, that { of a dollar must have been 
divided by 2, and the quotient would have been -fif'y but the 
divisor is 3ds, and 3ds will be contained 3 times where a 
like number of whole ones are contained 1 time ; conse- 
quently the, quotient i^ is 3 times too gmaUy and must there- 
&re, in order to give the true answer, be multiplied by 3, 
that is, by the dejiominator of the divisor; 3 times -fif^z 
•^bush. Ans* 

The process is that already described, IT 55 and IT 56. If 
carefully considered, it will be perceived, that the numercaor 
of the divisor is multiplied into the denominator of the divi- 
dend, and the dewmiinator of the divisor into the numerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to invert the divisor ; wus, f inverted becomes ^ ; 
then multiply together the two upper terms for a numerator, and 
the two lower terms for a denominator, as in the multiplication 
of one fraction by another. Thus, in the above example, 
8X3 9 

BXAMPLES FOR PRACTICE. 

2. At ^ of a dollar per bushel for apples, how many bush- 
els may be bought for f of a dollar ? How many times is ^ 
contained in ^ ? ^ Ans, 3^ bushels. 

3. If J of a yard of cloth cost f of a dollar, what is that 
per yard ? It will be recollected, (IT 24,) that when the cost 
of any quantity is given to find the price of a unit, we cHoidEe 
the cost by the quantity. Thus, f (the cost) divided by I 
(the quantity) will give the price of I yard. 

Ans, ft ofa dollar per yardy 
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Proof. If the work be right, (ff 16, " troof,") the pro- 
duct of the quotient into the divisor will be equal to th« 
dividend ; thus, ft X J = f • This, it will be perceived, 
is multiplying the price of one yard (ft) ^y ^^^ quantity (J) 
to find the cost (f ;) and is, in fact, reversing the question, 
thus. If the price of 1 yard be ft ^^^ dollar, what will ^ of a 
yard cost ? Ans. f of a dollar. 

Note. Let the pupil be required to reverse and prove the 
succeeding examples in the same manner. 

4. How many bushels of apples, at -^ of a dollar par 
bushel, may be bought for {■ of a dollar ? Ans. 4f bushela 

6. If 4t pounds of butter serve a family 1 week, how 
many weeks will 36 1 pounds serve them ? 

The mixed numbers, it %vill be recollected, may. be le- 
duced to improper fractions. Ans. S^^ weeks* 

6. Divide ^ by ^. Qiiot. \ . Divide J by |. Quot. 2. 

7. Divide i by f. QaoUd. Divide J by ^9^. Q?(o/.f|. 

a Divide 2J by 1^. Divide lOf by 2f 

Quot. li. Quot. 4fJ; 

9. How many times is -^ contained in f ? Ans. 4 times. 

10. How many times is f contained in 4f ? 

Ans. llf times^ 
• 1 1. Divide f of | by J off Quot. 4. 

IT 58. The Rule fi/r division offraetions may now be ptf 
tented at one view : — 

I. To divide a fraction hy a whole nnmherj — -Divide the 
numerator by the whole number, when it can be done vritb- 
out a remainder, and under the quotient write the denomi^ 
nator ; otherwise, multiply the denominator by it, and over tho 
product write the numerator. 

11. To divide a whole number by a fraction^ — Multiply the 



dividend by the denominator of the fraction, and dioiiife the 
product by the mmeraior^^*^^ '^ 

III. To divide one^^l^ff^ lly another^ — Invert the divkof^ 
and multiply toget^^r t& two upper terms for a numerator, 
and the two lowei* teims for a denominator. 

Nate. If eidier or both are mixed numbers, they may be 
itduGed to improper tiactions;; 
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KXAMPIiES FOR PBACTICB. 

i. If 7 lb. of sugar cost -ffy of a dollar, what is it per 
P^'^uid? -^-7- 7 = how much? f of -^ is how much ? 

2. At $ i for f of a barrel of cider, what is that per bar- 

3. If 4 pounds of tobacco cost { of a dollar, what doei 1 
pound' cost ? 

4. If f of a jrard cost $ 4, what is the price per yard ? 

St* If 14f yards cost $ 75, what is the price per yard ? 

Ans. 5W^ 

6. At 31 i doUars for 10 j> barrels of cider^ what is that 
per barrel ? Ans. $ 3. 

7. How many times is f contained in 746 ? Am* 1989|« 

8. Divide J of f by f . Divide 4 by f of f . 

^L |. Quot. 3^. 

• 9. Divide i of f by f of §. Quot. ^. 

10. Divide i of 4 by ^. Quot. 3. 

11. Divide 4f by f of 4. Quot. 2^ 

12. Divide ^ of 4 by 4f . Quot ff 



ADDITION AND SUBTRACTION OF FRACTIONSk 

IT 59. I. A boy gave to one of his companions f of an 
orange, to another f , to another ^ ; what part of an orange 
did he give to all ? f -f- 1 -|- ^ = how much ? Ans. J. 

2. A cow consumes, in ! month, -^ of a ton of hay ; a 
horse, in the same time, consumes ^ of a ton ; and a pair 
of oxen, ■^; how much do they all consume ? how much 
more does the horse consume than the cow ? ■ the oxen 
than the horse ? -^ + -^ + -^ = how much ? -^ — A = 
how much ? -^ — "^ = ^^^ much ? 

3. i + f + i^ = how much ? J — ^ = how much ? 

4. 2V+ift+A + i* + A = liowmuch? i|— A= 
how much ? ' „ 

5. A boy, having f of an apple, gave J of it to his sister; 
ffhat part of the apple had he left ? |. — ^ = how nuch ? 
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7 S When the denominatonT of two or more fractions are i!^Slk%^ 
'^ (as in the foregoing examples,) thej are said to have a commxm 
denominator. The parts are then in the same denomin»» 
tion, and, consequentlyy of the same magnitude or value. It 
is evident, therefore, tibat they may he added or suhtracted, 
hy adding or suhtracting their itumeratorsy that is, the num- 
ber of their parts, care being taken to \!i^rite under the re- 
sult their proper denominator. Thus, "3^ + -^ = f? ; f — f 

6. A boy, having an orange, gave f of it to his sister, and 
f of it to his brother; what part of tae orange did he giv« 
away? 

4&S and 8ths, being parts of different magnitudes, or value, 
eannot be added together. We must therefore first reduce 
them to parts of the same magnitude, that is, to a common de^ 
nommUor, } are 3 parts. If each of these parts be divided 
into 2 equal parts, mat is, if we multiply both terms of the 
fraction \ by 2, (IT 46,) it will be changed to f ; then f and. 
i are {-. Am, j- of an orange. 

7. A man had f of a hogshead of molasses in one cask, 
and f of a hogshead in another ; how much more in one 
eask than in the other ? 

Here, 3ds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the 5ths each into 3 
equal parts, they will all become 15ths. The f will become 
^, and the f will become ^ ; then, -^ taken from -(-^ leaves 

If tfO. From the very process of dividing each of the 
• parts, that is, of increasing the denominators by m/uUiplying 
them, it follows, that each denominator must be & factor of 
the common dehamnator ; now, multiplying all the denomina- 
tors together will eyidently produce such a number. 

Hence, To reduce fractions of different denonanators to 
equivalent fractions^ having a common denominator^ — ^Rule : 
Multiply together all the denominators for a common denond-t 
notary and, as by this process each denominator is multiplied 
by all the others, so, to retain the value of each fraction, 
multiply each numarator by all the denominators, except ita 
own, for a new numerator, and under it write the ecmmoi^ 
denominator. 



1 CO* Amnnov and subt&actiov ov nucnoMt Itl 



EXAMPLES FOR PRACTICE. 

1. Reduce J, { and | to fractions of equal valite|litdiig^% 
common deuomiiiator. 

8 X 4 X 5 = 60, the common denominator. 
2 X 4 X 5 ^= 40, the new numerator for the first fraefioiu 
8 X 3 X 5 = 4d, the new numerator for the second fractioiv 
8 X 4 X 4 zz 48, the new numerator for the third fraction* 

The new iractious, therefoie; are ||f, |g, and |). By an 
Inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have been mul* 
tiplied by the same numbers; consequentlyi (IF 46,) that 
iheir value has not been altered. 

2. Reduce ^, §, | and \ to equivalent fraction?, havlil|^ a 
common denominator. Ans, H^y j{}, ^% ^}§« 

3. Reduce to equivalent fractions of a common denomi* 
Dator, and add together, ^, f , and j^. 

^'w- ?5 + f* + i J = H == ^ H» Amamu 

4. Add together } and f . Anwmty 1 j>{» 

& What is the amount olJ-f-J-f-f-f"i^ 

An*. }f J = lijW 

6. What are the fractions of a common denominator 
jequivalent to f and.| ? Arts, jf and ff, or -fj and ^ 

We have already seen, (IT 69, ex. 7,) that the common 
denominator may be erny number, of which each given de* 
nominator is a factor, that is, any number which may be di- 
vided by each oj them without a remainder. Such a number 
is called a common multipU of «11 its common divi<<ors, and 
the least number that will do this is called their least com* 
mon multiple ; therefore, the least common dtaondnator of any 
fractions is the UaH common multiple of all their denomiftaton. 
Though the rule already given will always find a common 
multiple of the given denominators, yet it will not always 
find their least commo*. multiple. In the last example, 24 
18 evidently a common multiple of 4 and 6, for it will exactly 
measure both of them ; but 12 wilt do the same, and a^ 12 is 
the least number that will do this, it is the least common 
multiple of '4 and 6. It will theiefore be convenient to have 
a nde for finding this least common multiple. Let the uum* 
bers be 4 and 6. ^ 

It is evident, that one number is a multiple of anflkher^ 
when the former contains ail the fM^tors of tlie latt^« Th^ 
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faetoTB of 4 are 2 and 2, (2 X 2 = 4.) The factors of 6 
are 2 and 3, (2 X 3 = 6.) Consequently, 2 X 2 X 3 = 12 
eontains the factors of 4, tnat is, 2 X 2 ; and also contains the 
factors of 6, that is, 2X3. 12, then, is a common multiple 
of 4 and 6, and it is the least common multiple, because it 
does not contain any factor^ except those whv;h make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both lo 
4 and 6, and is consequently once omitted. 

IT 61. On this principle is founded the Rule for fiuding 
the least common multiple of two or more nusnber$. Write 
down the numbers in a line, and divide them by any numbef 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two numbers 
that can be measured by the same divisor ; then the conti- 
nual product of all the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to find the least common multiple 
of 4 and 6. 

. 4 and 6 may both be measured by 2 ; the 

^ ) ^ ' ^ quotients are 2 and 3. There is no number great- 
2 . 3 erthan 1, which will measure 2 and 3. There- 
fore, 2X2X3=:12is the least common mul^r 
tiple of 4 and 6. 

If the pupil examine the procea«, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce f , j^, f and ^ to equivalent fractions of the 
least common denominator. 

OPERATION. Then, 2 X 3 X 2 = 12, least common 

2)4.2.3.6 denominator. It is evident we need 
d )2 . 1 . 3 . 3 niot multiply by the Is, as this wo«ild 
i| 2 J — j^ not alter the niunber. 
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To find the new numerators, that is, how many IStbt 
each fractiQ^ is, we may t^e ^, ij | and ^ of 12. Thus : 

fofl2=:9\^^ ^. ^ /•* = * 

i^fio a i New numerators, which, % « * 
4- 01 12 = b f ... V f Ty = T 

J ^ Q V written over the com- / Y. % 

f 01 iz » ^ jjj^j^ denominators, give } "^ — ^ 
iofl2=r2) '^ (A = i 

^^- Aj A? A and A- 
. 8. Reduce j>, f , and f to fractions having the least com- * 

moa denominator, and add them together. 

^ Am. if + A + M = fi=Wj amount 

9. Reduce ^ and ^ to fractions of the least common de- 
Bominator, and subtract one from the other. * 

Ans. ^ — -f^ =: 1%, difference. 

10. What is the least number that 3, 5, 8 and 10 will 
measure ? Ans, 120. 

11. There are 3 pieces of cloth, one containing 7f yards, 
another 13|- yards, and the other 15^ yards; how many 
yards in the 3 pieces. 

Before adding, reduce the fractional parts to their least 
eoolmon denominator ; this being done, we shall have, 

_ Adding together all the 24ths, viz. 18 -f 20 

^t— ^« ) +21, we obtain 69, that is, ^ = 2JJ. 

13f=13JJ > y^Q write down the fraction ^ under lh« 

15J^= lo§^ ) other, fractions, and reserve the 2 integers 

A 3711 *® ^® carried to the amount of the other 

^* integers, making in the whoje 37^, Ans. 

12. There was a piece of cloth containing 34| yards, 

from which were taken 12f yards ; how much was there 

left? 

We cannot take 16 twenty-fourths 
84f — 34^ ^^) fj.^jjj 9 twenty-fourths, (^ ;) we 

12} 1= 12^11 must, therefore, borrow 1 integer, = 24 

Ans "ilir vds. twenty-fourths, (f t,) which, witii ^^, 
^* ^ ' makes fj ; we can now take ^ from 
}f , and there will remain ^ ; but, as we borrowed, so alteo 
we must carry 1 to the 12, which makes it 13, €md 13 from 
34 leaves 21. Ans. 21H. 

13. What is the amount of ^ of J of a yai-d, f of a yard, 
aod •( of 2 yards ? 

Note, The compound fraction may he reduced to a sim- 
ple fraction; thus, ^off = f; andiof2=:f; then^ | -|^ 
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IT 9SL From the foregoing examples we derive the fol* 
lowing HULE : — To add or wblract fractions^ nM or suhtrad 
their uMmemiorSj wh-^a they have a common denominator i 
otherwiM^ thej must first be reduced to a common deuonup 
nator. 

Note* Compound fractions must be reduced to *«mpl» 
inctipiis before adding or subtracting. 

BXAMPI^ES FOR PRACTICE. 

L^What is the amouqt off, 4$ and 12? Ans. 17J^ 

^ A man bought a ticket, and sold } of ^ of it ;' what pail 

1f( the ticket had he left ? Ans. |. 

3. Add together j^, ft» i, ^« i and ^. iimottn/, 2||i 

4. What b the difference between 14^ and 16^ ? 

ft. Ytom H take |. Remamder^ }• 

6. From 3 take |. Ref/u 2^. 

7. From 147^ take 4S|. Rem. 98f 
a From i of A take i of ^. Rm. ^ 
d. Add together 112^^, 311), and 1000}. 

10. Add together 14, II, 4$, ^^ and J. 

11. From f take ^. From | take f. 

12. What is the difference between ^ and |? f aad |f 
|«ndf? land}? fandt? {and}? 

13. How much is 1— i? 1— i? 1 — f ? 1 — ff 

« — I? 2 — f? '2i — f? H — ^^ 1000 — tV> 



REDUCTION OF FRACTIONS. 

IT 03. We have seen, (IT 33,) that integers of one denomi* 
naUon may be reduced to integers of another denomin&Uon* 
It is' evident, that/roc/ioiw of one denomination, after the 
same manner, and by the same rtdeSj may be reduced to 
fraciioM of another denomination; that b, fracHotiSf iiko 
titegers, may.be brought into lower denominations by 
^^4€/lUian^ and into higher denominations by diviwm. 



ITM. ^^ , Mictucl^toi} or FRAcrioits. 



Th rediHce higher into lower 
denominations. 

(RuLE^ See IT 34.) 

I. Reduce j^v ^^ ^ pound 
to pence, or the fraction of a 
penny. 

Note, Let it be recollect- 
ed, that a fraction is nwltiplied 
either by dividing its detutm- 
matoTj or by multiplying its nw- 
tnerator. 

Tgijj £ X 20 = T^^ s. X 12 
=zfd. Ans. 

Or thus: ^ijso(^o(ifi = 
lis = f of a penny, Am. 

3. Reduce p^W ^^ ^ pound 
to the fraction of a farthifig. 
T2V7F^-X20 = TfJ^R. y 

Or thus : 
Num. 1 

20 8. in 1 £. 

20 

12 d. in 1 8. 

240 

4 q. in 1 d. 

jieo 

5. Reduce ^^^ ofa^iinca 
lo the fraction of a penny. 

7. Reduce f of a guinea to 
die fraction of a pound. 

Consult IT 34, ex. 11. 

9. Reduce f of a moidore, at 
86 8* to the fraction of a guinea. 

II. Reduce /r ^^ ^ pound, 
Troy, to the fraction of an 
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To reduce lower into iiiGHKa 
denommationM. 

(Rule. See 1134.) 

2. Reduce f of a penny to 
the fraction of a pound. 

Note. Division is perform- 
ed either by dicidbtg the mh 
mercUoTj or by midtiplying Xhm 
denominator. 

f d. -5- 12 = ^V«--^20 = 
FslF ^ * **rM* 

Or thus : f of -[^ of 3^ =s 
Te ffTJ -— Tyiir **. • -Ane. 



4. Reduce'} of a farming 
to the fraction of a pomid. 

# 0. -^ 4 = ^ d. -^ 12 = 
riy 8. -^ 20 = xnfkiy= laVa^ • 
, Or thus : 
Denoin. 4 

4 q. m 1 a. 

16 

12 d. in 1 8. 

192 
20 s. in 1 £. 

3840 
Then, ^^V^ = yaVw^- ^«^ 

6. Reduce $ of a penny to 
the fraction of a guinea. 

8. Reduce f of a pound to 
the fraction of a guinea. 

10. Reduce f J of a guinea 
to the fraction of a moidore. 

12. Reduce | of an duoet 
to the fraction of a JKMIA^ 
Troy. 
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13. Reduce ^ot dL pound, 
woirdupois, to the fraction of 
an ounce. 

. 15. A man has ^h ^ ^ 
hogshead of wine; what part 
is that of a pint ? 

17. Acucumbergrewtothe 
longth of irgVi) ^^ ^ ™^^^ > what 
part is that of a foot? 

19. Reduce f of 4 of a 
pound to the fraction of a shil- 
ling. 

- 21. Reduce J of ^ of 3 
pounds to the fraction of a 
penny. 



14. Reduce f of an ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has ^^ of a pint 
of wine ; what part is that of 
a hogshead ? 

18. A cucumber grew to 
the length of 1 foot 4 inches 
= -ff = ^ofafoot; what part 
is that of a mile ? 

20. If of a shilling is } of 
what fraction of a pound ? 

22. J^ of a penny is ^ of 
what fraction of 3 pounds f 
J^ of a penny is -^ of what 



IT 64. It will frequently be 
required to find the vahe of a 
fraction^ that is, to reduce a 
fraction to integers of less de- 
nommaiions, 

1. What is the value of % 
of a pound ? In other words, 
Reduce ^ of a pound to shil- 
lings and pence. 

Jof apound is Af- = 13| shil- 
lings ; it is evident from -J of 
r^ shilling may be obtained 
Fome pence ; ^ of a shilling is 
-^# = 4 d. That is,— Mdtiply 
iJie mrniercUor by tluxt number 
which mil reduce it t^ the next 
h^s dmominationj and dipide 
the product by the denominator; 
if there he asemainder, multiply 
ttnd ditide a^ before, and so one; 
the srverulqiiOticntSf placed one 
after ahoiher, in their order, 
will be the mswer. ' 



part of 3 pounds ? -^fip- of a 
penny is ^ of ^^ of how many 
pounds? 

It will frequently be re- 
quired to reduce integers to 
the fraction of a greater de- 
nomination. 

2. Reduce ,13 s. 4 d. to the 
fraction of a pound. 

13 s. 4 d. is 160 pence; 
there are 240 pence in a 
pound-; therefore. 13,«. 4 d. is 
^ = f of a pmii. That 
is, — Reduce the given sum or 
quantity to the least denomina- 
tion 'fnentioned.^i^J^j for anti^ 
meralor ; i then reduce on tn/0- 
ger of. that greater denomina- 
tion (to a fraction of which it 
is required to reduce the giv- 
en sum or quantity) to the 
same deRominaiion,for a denonii* 
naior, and they totU farm the 
fraction required. ~ 
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EXAMPLES FOR PRACTICE. [EXAMPLES FOR PRACTICE. 

4. Reduce 4 d. 2 q. to the 
fraction of a shilling. 

OPERATION. 



d« What is the value of | 
of a shilling ? 

OPERATION. 

JVumer. 3 

12 



2)«fiom.8)36(4 d. 2 q. Ans. 
32 



4 
4 



16(2 q. 
16 

5. i^t^pTis the value of { 
6[ a poum Troy .^ 

7. What is the value of^ 
of a pound avoirdupois ? 



4 d. 2 q. 
4 

18 Ntaner, 



9. f of a month is how ma- 
ny dayu, hours, aii'd minutes ? 
. 11. Reduce f of a mile to 
its proper quantity. 

13. Reduce -/^ of an acre 
to its proper quantity. 

15. What is the value of 
^ of a dollar m shillings, 
l)ence, &c. ? 

17. What is tlie value of -^ 
of a yard ? 

19. What is tlie value of ^^ 
of a ton ? 



I g. 
12 

12 

48 Denom. 



6. Reduce 7 oz. 4 pwt to 
the fraction of a pound Troy. 

8. Reduce 8 oz. 14f dr. to 
the fraction of a pound avoir-' 
dupois. 

Note. Both the numerator 
and the denominator must be 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m* 
is what fraction of a month ? 

12. Reduce 4 fur. 126 yds. 
2 ft. 1 in. 2f bar. to the frac^ 
tion of a mile. 

14. Reduce 1 rood 30 pole* 
to the fraction of an acre. 

16. Reduce 5 s. 7^ d. to 
the fraction of a dollar. 

18. Reduce 2 ft. 8 in. l|b. 
to the fVaction of a yard. 

20. Reduce 4 cwt. 2 qr. 12 
lb. 14 oz. 12^3. dr. to tlie frac- 
tion of a ton. 



• Note. Let the pupil be required to reverse and prow the 
following, examples : 

** 21. What is the value of -^ of a guinea? 
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22. Redoce 3 r9ods 17^ poles to the fraction of an acre^ 

23. A man bought 27 gal. 3 qts. 1 pt. of molasses ; what 
part is that of a hogshead ? 

24. A man purchased ^^ of 7 cwt of sugar ; how madk^ 
fiigar did he purchase ? 

25. 13 h. 42 m. 51f s. is what part or fraction of a day f 



SDFPZJSMxorr to raii^OTioNS. 

QUESTIONS. 

1. What are fractions 1 2^ Whence is it that the pard 
into which any thing or any ^umber may be divided, take 
their name ? 3. How are frs^li^Sr repre«eii/6<{ by figure ? 
4. What is the number above the 'line called? — Why is it 
sd called ? 5. What is the number heUnjo the line called ? 
— ^Why is it so called ? — What does it show ? 6. What is 
it which determines the magnitude cf the parts? — Why^ 

7. Wh^t is a simple or proper fraction ? an improper 

fraction ? a mixed number ? 8. How is an improp^ 

fraction reduced to a whole or mixed number ? 9. How is 
a mixed number reduced to an improper fraction ? '• ■ a- 
whole number? 10. What is understood by the terms of the 
fraction 1 11. How is a fraction reduced to its most simpU 
or lowest terms ? 12. What is understood by a common di- 
visor? by the greatest common divisor? 13. How is 

it found ? 14. How many ways are there tO multiply a frac- 
tion by a whole number?- 15. How does it appear, that dt* 
viding the denominator Multiplies the fraction ? 16. How is a 
mixed nmnher multiplied? 17. What is implied in multi* 
plying by a fraction ? 18. Of how many operations does it 
consist? — What are they? 19, When the multiplier is less 
than a unit, what is the product compared with the multi- 
plicand ? 20. How do you multiply a whole number by 
a fraction ? 21. How do you multiply one fraction by ano- 
ther? 22. How do you multiply a mixed number by a 
mixed number? 23. How does it appear, that in multiply- 
ing both terras of the fraction by the same number the value 
of the fraction is not altered? 24. How many ways are 
there to divide a fraetion by a whole number? — What are 
they ? 25. How does it appear that a fraction is divided by 
itipi^ing its denominator? 26. How does dividing by % 
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fraction differ from muUiplying by a fraction? 27. When 
<he dimsar is less than a unit, what is the quotient compared 
with the dividend ? 28. What is understood by a common 

denominator? the least common denominator? 29. 

How does it appear, that eai.h given denominator mist be a 
factor of the common denominator ? 30. How is the com- 
mon denominator to two or nure fractions found? 31. 

What is understood by a multiple ? by a common muUi* 

pie 7 by the least common multiple ? — What ss the pro- 
cess of iindiug it ? 32. How are fractions added and sub- 
tracted ? 33. How is a fraction of a greater denomination 

reduced to one of a less? of a less to a greater? 34. 

How are fractions of a greater denomination reduced to in- 
tegers of a less ? integers of a less denomination to the 

fraction of a greater ? 
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EXERCISES. 



1. What is the amount of J and | ? of J and J? 

of 12J[, 3^ and 4^ ? Ans. to the last^ 20-^ 

2. To I of a pound add f of a shilling. Amount^ Id^ & 
Note, First reduce. both to the same denomination. 

3. ^ of a day added to f of an hour make how many 
hours? what part of a day ? Ans. to the lastj |f cL 

4« Add i lb. Troy to ^ of an oz. 

Amount J 6 oz. 11 pwt 16 gr. 
6. Howmuch is i less J? t^ — i? A— A^ ^H 
— 4+? 6 — 4J? «« — ioffofj? 

Ans. to the lasty ^|^« 

6. From J shilling take f of a penny. Rem, 6^ d., 

7. From \ of an ounce take J of a pwt. 

Retn, 1 1 pwt. 3 grs* 

8. From 4 days 7j- hours take 1 d. 9^% h. 

Aem. 2 d. 22 h.23m» 

9. At $ I per yard, what costs 2 of a yard of cloth ? 

V 05. The price of unity, or 1 , being given, to find th« 
cost of any quantity, either less or more than unity, midtiply 
Reprice by the quantity. On the other hand, the cost of any 

Siantity, either leas or more than unity, being given, to find 
e price of Unity, or 1, dimde the cost by tlie quantity, 

Ans. $i^ 
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1. If 1^ lb. ofsugar cost -^ of a shilliog, what will f} of 
a pound cost ?* 

This example will require two operations : first, as above, 
to find the pnce of 1 lb. ; secondly, having found the price 
<if 1 lb., to find the cost of ^ of a pound. -^ s. -^ -{-^ (^ 
of -ft s. IT 57) = ^"^ s. the price of 1 lb. Then, -^4 »• X 
Hiiioi ^ 8. 1163) =:f^ s. =4 d. 3i5H q, ^^ 
Answer. 

Or we may reason thus : first to find the price of 1 lb. : 
f}- ib. costs ft s. If we knew what ft lb. would cost, 
we might repeat this 13 times, and the result would be tho 
mice of 1 lb. -f^ is 1 1 parts. If -f^ lb. costs ft s., it is evi- 
dent ft lb. will cost ft of ft = T^ s., and || lb. will cost 
13 times as much, that is, -f^ s. = the price of 1 lb. Then^ 
*f of ftV s. = mi s., the cost of H of a pound, ^i a. 
= 4 d. 34^|-^ q., as before. This process is called solmikg 
ike qveslion by analifsis. 

After the same manner let the pupil solve the following 
ifuestions : 

2. If 7 lb. of sugar cost | of a dollar, what is thai a 
pound ? ^ of i = how much ? What is it for 4 lb. ? f ' 
of f =r how much ? What for 12 pounds ? y of f = how 
much ? Ans. to the lasty $ 1^ 

3. If 6^ yds. of cloth cost $ 3, what cost 9^ yards ? 

Ans. $4^2691 

4. If 2 oz. of silver cost $ 2^24, what costs f oz. ? 

Ans. $*84. 

5. Iff QZ. costs $\i^ what co$ts 1 oz. ? . Ans. $ V28B>. 

6. If 4 lb. less by i costs 13{ d., what costs 14 lb. less by 
i of 2 lb. ? Ans. 4£. 9 s. 9|ft di 

7. If f yd. cost $ ^, what will 40 j- yds. cost ? 

• Ans. $69*062+. 

8. If ft of a ship costs $ 251, what is ^ of her worth ? 

Ans. $63'7S5-f-. 
0. At 3|iS. per cwt, what will 9$ lb. cost? 

Ans. 6 s. 3ftd* 

10. A merchant, owning |^ of a vessel, sold f of his shaie 
ibr $ 957 ; what was the vessel worth ? Ans. $1794*375. 

11. If f yds. cost f iS., what will ft of an ell Eng. cost? 

Ans. 17 s. 1 d. 2f q» 



* This and the ibilowuie are examples usually refeiTed to the rule Fropotiimm 
r Rait 0/ Three. See IT 96 «lt. 36. 
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12. A merchant bought a number of bales of velvet, each 
eontaining 129ff yards, at the rate of $ 7 for 5 yards, and 
■old them out at the rate of $ 1 1 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First find for what he sold, 5 yards ; then what he gained 
on 5 yards — what he gained on 1 yard. Then, as many times 
OS the sum gained on 1 yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. Ans, 9 bales. 

13. If a staff, 5f ft. in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow measures 153 feet ? . 

Ans. 144^ feeL 

14. If 16 men finish a piece of work in 28| days, how 
long will it take 12 men to do the same work ? 

First find how long it would take 1 man to do it ; then 12 
men will do it in ^ of that time. Ans, 37{ days. 

15. How many pieces of merchandise, at 20^ s. apiece, 
must be given for 240 pieces, at 12J- s. apiece ? Ans, 1491^^^ 

16. How many yards of hocking that is 1 j* yd. wide will 
be sufficient to line 20 yds. of camlet that is j of a yard 
wide ? 

First find the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
bocking that is 1^ yd. wide it will take to make the same 
quantity. Ans, 12 yards of camlet 

17. If H yd. in breadth require 20^ yds. in length to 
make a cloak, what in length that is ^ yd. wide willl)e re- 
quired to make the same ? Ans, 34^ yds. 

18. If 7 horses consume 2f tons of hay in 6 weeks, how 
many tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed in 1 week, it 
would be easy to find how much 12 horses would consuma 
in 8 weeks. 

2f = Jji tons. If 7 horses consume -^ tons in 6 weeks, 
1 horse will consume ^ of -y- =:^ of a ton in 6 weeks ; and 
if a horse consume ^ of a ton in 6 weeks, he wiU consume 
^ of ^ = -^^ of a ton in 1 week. 12 horses will consume 
12 ^es -^ = ^ff in 1 week, and in 8 weeks they will 
Mosume 8 times j-f f = -^^ = 6^^ tons, Ans, 

19.^ A man with his family, which in all were 5 persons, 
did usually drink 7| gallons of cider in 1 week ; how much 
will tiiey drink in 22^ weeks when 3 persons more are 
|4S^ to the family ? iifia. 280| gallonik 
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SO. If 9 stadeoto spend lOfiS. in 18 days, how modi 
will 20 ttudenU spend in 30 days ? Aia, 39 £ . 18 s. 4ff d 



SBOZMAK FRACTZOIVS. 

IT 66. y^c have seen, that an individual thing or numher 
may be divided into any number of equal parts, and that 
these parts will be called halves, thirds, fourths, tifths, sixths, 
&c., according to the number of parts into which the thing 
or number may be divided ; and that each of these parts may 
be again divided into any other number of equal parts, and so 
on. Such are called rontmofi, or rtt/^crr/rarl£oi». Their denom* 
inators are not uniform, but vary with every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot be so easily compared. This di/Rculty led to the in* 
vention of decimal fractions, in which an individual thing, or 
number, is supposed to be divided first into ten equal parts, j 

which will be tenths ; and each of these parts to be again di-* i 

vided into ten other equal parts, which will be htmdredths ; 
and each of these parts to be still further divided into ten 
other equal parts, which will be thouaandfhs; and so on. 
Such are called decimal fractions^ (from the Latin word decern^ 
which signifies ten,) because they increase and decrease, in a 
tenfold proportion, in the same manner as whole numbers. 

IT S7. In this way of dividing a unit, it is evident, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or I with a number of ciphers annexed ; conse* i 

quently, the denominator to a decimal fraction need not bo 
expressed, for the numerator only, written with a point be* 
fore it (') called the separcUrtx^ is sufficient of itself to ex* 
press the true value. Thus, 

-flj are written *6. 

• VWt *27. 

-^W^ : *685. 

The denominator to a decimal fraction, although nol ex- 
pressed, is always understood, and is 1 with as many ci- 
phers annexed as there are places in the numerator. Thos, 
^765 is a decimal consisting of four places ; consequently, 
1 with four ciphers annexed (10000) is it<i proper denomlna* 
lor. Any decimal may be expressed in the form of a com* 
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moQ fraction by writi£^ under it its proper denosiinitor. 
Thus, '376S expressed i^ the form of a common fraction, 

When- -whole numbers and decimals are expressed to- 
gether, in the same number, it is called a mixed man5er. 
Thus, 25^63 is a mixed number, 25', or all the figures on the 
left hand of the decimal point, being whole numbers, and 
^63, or all the figures on the right hand ol the decimal point, 
being decimals. 

The names of the places to ten-millionths, and, |;enerall j, 
bow to read or write decimal fractions, may be seen froA 
the following 
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2d place. CO bo Tens. 
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5th place. 

6th place. 
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Tenths 
Hundredths. 
Thousandths. 
Ten-Thousandths 

Hmidrad-TlMNiMadiha. 

Millionths. 

Ten-MittionthA. 
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Vvqm tbe table k appears, that the first figure on the ri|^t 
/ hand of the decimal point signifies so many tenth parts of t 
' unit; the second figure, so many hundredth parts of a unit; 
the third figure, so many thousandth parts of a unit, &c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increadng in a tenfold proportion towards the left 
hand, and decimals continually decreasing^ in the same pro- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, U follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. 

IT M. The value of every figure is determined by its 
place from units. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, since every signifi- 
cant figure continues to possess the same place from unity. 
Thus, *6, *50, *500 are all of the same value, each being 
equal to -f^, or ^, 

But every cipher, placed at the left hand of decimal frac- 
tions, diminishes them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, *5, *05, '005, are of different 
value, *5 being equal to -^y or J ; '05 being equal to yg^, or 
2^ ; and '005 being equal to ^ o\ j, or y^v 

Decimal fractions^ having different denotninators^ are readily 
reduced to a common denonunator^ by annexing ciphers until 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
commcm denominator* 

IT 69. Decimals are read in the same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

Any whole number may evidently be reduced to decimal 
parts, that is, to tenths, hundredths, thousandths, &c. by an-* ] 
nezing ciphers. Thus, 25 is 260 tenths, 2500 himdredtlis, I 
25000 thousandths, &c. Consequently, anf mixed number 



f 



I CVO. dLDtattos AiiD suwntAonoK <»> iwBniitAT<a. 1S5 

« 

mny be xtead together, giving it the name of the lowest d^ 
nomination or right hand figure. Thus, 25^3 maj be read 
2563 hundredths, and the whole may be expressed in the 
form of a common fraction, thus, g . fty . 

The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths = 46-|2;y = 46*7. f 

Write the following numbers in the same manner : ^ 

Eighteen and thirty-four hundredths. 

Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. 

One and five thousandths. 

135 and 3784 ten-thousanddis. 

9000 and 342 ten-thousandths. 

10000 and 15 ten-thousandths. 

974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousai|4ths. 

500 and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL 

FRACTIONS. 

IT 70* As the value of the parts in decimal fractions in- 
creases in the same proportion as units, tens, hundreds, &c., 
and. may be read together ^ in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be ^rfonned In the same manner as on whole 
numbers. The only difficulty, if any, that can arise^ must 
be in finding where to place the decmal point in the result 
This, in addition and subtraction, is determined by the same 
iiile ; consequently, they may be exhibited together. 

1. A man bought a barrel of flour for $8^%, firkin of hvAr 
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ter for $8^50, 7 pounds of sugar for 8^ cents, an onnee 
of pepper for 6 cents ; what did he give for the whole ? 

OPERATION. 

$B* = 8000 mills, or lOOOths of a dollar* 

3^50 = 8500 mills, or lOOOths. 

<835 = 835 mills, or lOOOths. 

'06 = 60 mills, or lOOOths. 

Am. $ 12^395 = 12395 mills, or lOOOths. 

As the denominations of federal money correspond with 
the parts of decimal fractions, so the rules for adding and 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See IT 28.) 

2. A man, owing $ 375, paid $ 175^75 ; how much did 
he then owe ? 

OPERATION. 

$ 375' 2= 37500 cents, or lOOths of a dollar. 
175*75 = 17575 cents, or lOOths of a dollar. 

$ 199*25 = 19925 cents, or lOOths. 

The op^ation is evidently the same as in subtraction of 
federal mAey. Wherefore, — ^In the addition and subtrac- 
tion of decimal fractions, — ^Rule : Write the numbers under 
each other, tenths under tenths, hundredths under him- 
dredths, according to the valae of their places, and point off 
in the results as many places for decimals as are equal to the 
greatest number of decimal places in any of the givea num« 
bers. 

EXAMPI.es FOR PRACTICE* 

3. A man sold wheat at several times as follows, vi2. 
13*25 bushels ; 8*4 bushels ; 23*051 bushels, 6 bi^hels, and 
'75 of a bushel ; how much did he sell in the whole ? 

I Am. 51*451 bushels. 

4. What is the amount of 429, 21^, 355y^7, 1^^ and 
1^ ? Am. 808,2^^, or 808*143. 

5. What is the amount of 2 tenths, ^ hundredths, 89 
thousandths, 6 thousandths, 9 tenths, and 5 thousandths ? 

Ans. 2. 

6. What is the amount of three hundred twenty*-nine, and 
seven tenths; thirty-seven and one hundred sixty-two ^ou» 
sandths, and sixteen hundredths ? 
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% A maa^oMdng 94816, paid 9376<865; how rnueh did 
betkenowe? Ana. |i893948IL 

8. From thirty-five thousand take thirty-five thousandths. 

Am. 34999^965. 

9. From 6'83 take 4*2793. Ata. 1<6607. 

10. From 480 take 245*0076. Ans. 284'9926. 

11. What is the diflference hetween 179343 and 817* 
05693? Ans. 976*07307. 

12. From 4j^ take 2^. Renumder, 1^, or 1*98. 
* 13. What is the amount of 29^%, S ^liooSooo ? 97^^, 

315x^, 27, and 100^^? Ans. 942*957009. 






MULTIPLICATION OF DECIMAL FRACTIONS. 

IT 71. 1. How much hay in 7 loads, each containing 

23*571 cwt ? 

OPERATION. 
23*671 cwt. = 23671 lOOOths of a cwt 
7 7 



Ans. 164*997 cwt. = 164997 lOOOths of a cwt. 

We may here (IT 69) consider the multiplicand so many 
tfumcmdths of a cwt., and then the product will evidently be 
thoumndthSy and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand ; and as either factor may be made the 
multiplier, so, if the decimals had been in the mdtipliery the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we nmt ahoays point o^ in the pro- 
duct as many places for decimals as there are decmal places in 
both factors. 

2. Multiply *75 by *25. 

OTERATION. In this example, we have 4 de- 

*76 cimal places in both fiictors ; we 

*25 must merefore point off 4 places 

for decimals in the product The 

reiuKm of pointing off this num* 

___ ber may iftpear still more plain, 

4875 Product. if we consiofer the two factors as 
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common or vulgar firaetionfl. Thus, ^75 is -f^f^ and ^^6 is 
^: now,^ X ^ = T^fiftAr = *1875, Am. same as be- 
fore. 

3. Multiply 425 by H)3. 

{]^25 Here, as the number of significant 

(Q^ figures in the product is not equal to 

the number of decimals in both iac- 

'00375 Prod, tors, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : 425 is i^^, and '03 is 

T^ • »*ow, 1^ X zhf = ii^WU = '00375, the same as 
before. ' 

These examples will be sufficient to establish the following 

In the mukipUcation of decmtd fractions j multiply as in whole 
sitan5<r», and from the product point off so many figures for deci- 
mals as there are decimal places in the multiplicand and nwlti- 
pUer counted together ^ and, if there are not so many figures in tke 
producty supply the deficiency by prefixing cipliers. 

XSXAMPLES FOR PRACTICE. 

^ 4. At $ 5'47 per yard, what cost 8'3 yards of cloth ? 

Ans. $45^401. 

5. At $ '07 per pound, what cost 26'5 pounds of rice ? 

Ans. $1'855. 

6. If a barrel contain 1'75 cwt. of flour, what will be the 
weight of '63 of a barrel ? Ans. 1'1025 cwt. 

7. If a melon be worth $ '09, what is '7 of a melon 
wdrth f Ans, 6-^ cents. 

8. Multiply five hundredths by seven thousandths. 

Producty '00036. 

9. What is '3 of 116 ? Ans. 34'8. 

10. What is <85 of 3672 ? Ans. 3121'2. 

1 1. What is '37 of '0663 ? Ans. H)20831. 

12. Multiply 672 by '6a Product^ 331'76. 

13. Multiply eighty-six by four hundredths. 

Producty 3'44. 
14v Mult^ly «0062 by H)00a 
15. Multiply forty-seyen tenths by one thousand eigfaty- 
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16. Multiply two bondredthft by eleven thonsandtlifl. 

17. What i¥ill be the cost of thirteen htmdredths of a ton 
of hay^at $11 a ton? 

18. What will be the cost of three hundred seventj-fiye 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

If 7ft. Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The multi- 
plicand and multiplier, in proving multiplicatioD, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that tlie number of decimal places in the dwisar and 
qtU>tienty counted together j must always be equal to the number of 
decimal plaices in the dividend. This wijl still further appear 
from the examples and illustrations which follow : 

1. If 6 barrels of flour cost $44^718, what is that a bar- 
rel ? . 

By taking away the decimal point, $44^718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7453 
mills, = $ 7'453, the Amwer. 

Or, retaining the decimal point, divide as in whole numr 
bers. 

OPERATION. As the decimal places in Oie di- 

6 )44*718 yjgQj and quotient, counted toge- 

Asis, 7*463 *^®''» mxi&i be equal to the number 

of decimal places in the dividend, 
there being no decimals in the divisor^ — therefore point oiT 
three figures for decimals in the qiwtienty equal to the number 
of decimals in the dividend, which brings us to the same re- 
sult as before. 

2. At $ 4*75 a barrel for cider, how many barrels may be 
bought for $ 31 ? 

In this example, there are decimals in the divisor, and 
none in the dividend. $4*75 = 475 cents, and $31, by 
•nneiing two ciphers, r= 310<> cents ; that is, reduce the ^ 



▼idend tfk fvta of Ibe nme denomination » the diyxNir. 
Then, it lA fiuUf m muxj times «» 475 cents are contained in 
3100 cents, so many barrels maj be bought* 

475) 3100 (6ff{ barrels, the Answer; that is, 6 barrels and 
2850 {M of another barrel. 

'' But the remainder, 260, instead of be- 

^ ing expressed in the form of a common 

fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, [facing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from 
the divisor and dividend. 

OPERATION. 

4^75)31*00(6*526 + barrels, the Answer; that is, 6 bar- 
2850 rels and 526 thousandths of another 

barrel. 

2600 By annering a cipher to the firet 

*^'^ remainder, thereby reducing it to 

1250 lOths, and continuing the division, 

950 we obtain from it *5, and a still fur- 

ther remainder of 126, which, by an- 

3000 nexing anothef cipher, is reduced to 

2850 lOOths, and so on. 

,gQ The last remainder, 150, is ^^ of 

a thousandth part df a barrel, which 
is of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of theilividend,) we shall find them to be five^ 
which corresponds with the number of decimal places in the 
divisor and quotient counted together. 

3. Under IT 71, ex. 3, it was requircjd to multiply *125 by 
*03 ; the product was *00376. Taking this product for a 
dividend, let it be required to divide *00375 by *125. One 
operation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to* 
gether, will be equal to the decimal places in the dividend, 
we may divide as in whole numbers, being careful to retain 
the decimal points in their proper places. Thus, 
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OPERATION. The diTOor, 126, in 875 coes 8 

*125)*0O376C0a times, and no remainder. Wehavc 

^^ only to place the decimal point in 

QQQ the quotient, and the woik is done. 

There are five decimal places in the 
dividend ; consequently {here must be five in the divisor and 
quotient counted together ; and, as there are three in the di- 
visor, there must be two in the quotient ; and, since we have 
but one figure in the quotient, the deficiency must be sup- 
plied hj prefixing a cipher. \ 

The operation by vulgar fractious will bring us to the 
same result Thus, 425 is i^^, and '00375 is ii^jffyo : 

now, TiftyU -^ ^^^ = TiiMMrr = T§ir == '03, the same 
as before. 

IT 73. The foregoing examples and remarks are suffi- 
cient to establush the following 
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J&i the division of decimal firactionsy dimde as in whole num^ 
hen J and from the right hand of the quotient point off as many 
figures for decimals j as the decimal jupxres in the Smdend ex- 
ceed those in the divisor ^^ and if there are not so many figures in 
the quotient^ supply the deficiency by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
maybe annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness ; but 
me ciphers annexed must be counted so many decimaJs of 
the dividend. 

r EXAMPIiES FOR PRACTICE. 

4. If $ 472*875 be divided equally between 13 men, how 
much will each one receive ? Ans. $ 36 '375. 

5. At $ '75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 124- cents*per lb., how many pounds of butter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At 6^ cents apiece, how many oranges may be bought 
for $ 8 ? Ans. 128 oranges. 

8. If '6 of a barrel of flour cost $ 5, what is that per bai^ 
rel? Ans. $8'333-|-. 

9. Divide 2 by 534. Quot. <037 -|-. 
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10. Divide '012 by ^006. Quot. 2<4. 

11. Divide ^ree tiionsandths by four hundredths. 

Qaot. '075. 

12. Divide eig(hty-6ix tenths by ninety-four thousandths. 
18. How many times is 47 eontained in 8 ? 



REDUCTION OP COMMON OR VULGAR FRAC- 
TIONS TO DECIMALS. 

tr 74. 1. A man has | of a barrel of flour; what is that 
expressed in decimal paits ? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
in the fraction. We can obtain no whole ones in ^^ because 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator to tenthsy (IT 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4^0. Then, as many times as 
the denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Am. *8 of a bushel. 

2. Express j of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is {^, 3^0, which, 
divided by the denominator, 4, the quotient is 7' tenths, ana 
a remainder of 2. This remainder must now be reduced to 
hmdtedtks by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many hundredths also may be obtained. 4 
into 20 goes 5 times, and no remainder, f of a dollar, there- 
fore, reduced to decimals, is 7 tenths and 5 hundredths, Ihat 
is, ^75 of a dollar. 

The operatiou may be presented in form as follows : — 

Num. 
Denom. 4 ) 3^0 (^75 of a dollar, the Answer* 

28 

"lo 

20 
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3. IMuce A to a deeimri fraedoa. 
The numerator must be redueed to kundredthif by nm^/n^ 
ing two ciphers, before the diTirioa caa be^n* 

66 ) 4*00 ( '0606 +, the Answer. 
396 



400 As there can be no tenths^ a cipher must 

396 be placed in the quotient, in tenth's place. 

4 

Note, ^ cannot be reduced exactly; for, however long the 
division be continued, there will still be a remainder.* It is 
sufficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

From the foregoing examplei^ we may deduce the follow*- 
ittg general Rule :-^To reduce a common to a decimal jpra4> 

* Decimal figtires, which continually repetUj like '06, in this exam- 
pie, are called Kepetendsy or Circulating Decimals. If only one figure 
repeats, as *3333 or '7777, &c.y it is called a single repetend. If two or 
more figures circulate alternately, as '060606, <234234234, Ac., it is 
called a compound repetend. If other figures arise before those wMch 
circulate, as '743333, '143010101, &c., the decimal is called a mized 
repetend. 

A single repetend is denoted by writing only the circidaiing^^re 

with a point over it : thus, '3, signifies that the 3 is to be continually 
repeated, forming an infinite or never-ending series of 3'8. 

A compound repetend is denoted by a point overtho^r^f and last re- 
peating figure : thus, '234 signifies that 234 is to be continually re- 
peated. 

It may not be amiss, here to show how thet value of any repetendmB.y 
be found, or, in other words, how it may be reduced to its equivaUtU 
vulgar fraction. 

If we attempt to re<iuce j- to a decimal, we obtain a continual repe- 
tition of the figure 1 : thus, '11111, that is, the repetend *i. The valua 
of tiie r^ef«qd % then, Is ^ ; the value of '222, Stc., the repetend '2, 
will evidently be twice as much, that iS| I*. In the same manner, issi 
}, and '4 = f^, and '5 =: f , imd so on to 9, which ss f as 1. 

1. What i«thb value of 'S? .4lw. |. 

9. What'is the value of '6 P Ans. f » f • What is the value of ' J > 
of'7? of*4? of'5? — of«9? of'i? 

If ^ be reduced to a decimal, it prodoees '010101, or the repetend 61. 
The repetend '62, being 2 times as much, most be -fg and '03 = ^> 
tad '48, being 48 times as much, must be |f » and '74 = H, &c. 
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fiofi,— ilfmex one or more dphersy as may be neeeeeargj to Ike 
man^atOTj and dMde U by the den/om*^"*^ If then there hs 
a remainder J annex another cipher, ana ntu^tae ««• ^^j^re, and ^ 
eonHnue to do so long as there shall continue to be a remainder^ 
or until thefraclMn shall be reduced to any necessary degree 
of exactness. The quotient will be the decimal required, 
which must consist of as many decimal places as there are 
ciphers annexed to the numerator; and, if there are not so 
many figures in the quotient, the deficiency must be siqp- 
plied by prefixing ciphers. 



FOR PRACTICE. 

4. Reduce j-, ^, -j^, and y^ag ^^ decimals. 

Ans.^5; '26 ; *025 ; «00797 +, 

5. Reduce fj, T^flnr, yfy^j and ^^ftfm *<> decimals. 

Ans. «692 + ; *003; *0028+; '000183 +. 

6. Reduce |Jf , ^, ^^ to decimals. 

7. Reduce |, ^, ^, i, f , A, -A:? v*^ *<> decimals. 

8. Reduce J, f , |, ^, f, f , |, sVj ijVj t% to decimals. 



If 7^7 be reduced to a decunal, it produces '001; consequentlyy 

'^^tIv* and <637 « ^, and 425 = tU^ &e- As tiiis principle 
will applj to any number of places, we have this general Role for^ rs- 
dueing a circulating decimal to a vulgar fraction, — Make the given 
repetend the numeratorf and the denomine^or will be as many vs as 
there are repeating figures, 

3. What is the vulgar firaction equivalent jto *704 ? Ans. i%%* 

4. What is the value of *603? *6l4? «324? *0102i? 

4463? *60210d? ^ Ans. to last, -gii^^ 

5. What is the value of <43 ? 

In this fraction, the repetend begins in the second place, or place of 

hundredths. The first figure, 4, is f^, and the repetend, 3, is f- of -^ 
that is, 1^ ; these two parts must be added together. ^ 4* lAr '"^ M 
«f Ht Ans. Hence, to find the value of a mixed repetendf^Find tha 
value of the two parts, separately, and add them together. 

6. What b the valueoM53? iV^r + V^ ^ Hi « "f^ ^^ 

7. What is the value of <0047 ? Ans. y^h- 

8. What is the value of a38 ? *lbf '4i2if 

. It is plain, that circulates may be added, eabtracted, mnltl^ied, aatf 
Avided, by first reducing them to their equivalent vtdgar/rnstions 
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REDUCTION OF DECIMAL FRACTIONa 

IT 7ft. Fractions, we have seen, (IT 63,) like mUffen^ urn 
reduced from low to higher denominations by cfioinon, and 
from high to lower denominations by mtdtiplicatiofL 



To reduce a compound nun^ 
her to a dedmdl of the highest 
' denominaHon. 

1. Reduce 7 s. 6 d. to the 
decimal of a pound. 

6 d. reduced to the decjipal 
of a shilling, that is, divided 
by 12, is ^5 6., which annexed 
to the 7 8. making 7'5 s., and 
divided by 20, is '375 £ . the 
Ans, 

The process may be pre- 
sented in form of aru^, thus< — 
Divide the lowest denominar 
tion given, annexing to it one 
or more ciphers, as may be 
necessary, by tiiat number 
which it takes of the same to 
make one of the next higher 
.denomination, and annex the 
' quotient, as a decimal to that 
higher denomination ; so con- 
tinue to do^ until the whole 
shall be reduced to the deci- 
mal required. 

KXABfPLES FOR PRACTICE. 

9* Reduce 1 oz. 10 pwt to 
. the fraction of a pound. 

OPfiRATIOIt 

M)WO pwt 
12)1'6 oz. 

<ii6 lb. ilfis. 

N 



To reduce the decbMl of a 
higher demmimaiion to mtegm'v 
of lower denomiaatume. 

2. Reduce '375 £. to in- 
tegers of lower denominations. 

'375 £ • reduced to shillings, 
that is, multiplied by 20, is 
7^50 6.; then the fractional 
part, '50 8., reduced to pence, 
that is, multiplied by 12, is 
6 d. Ans. 7 s. 6 d. 

That is, — ^Multiply the given 
decimal hj that number which 
it takes of the next lower de- 
nomination to make one of this 
higher, and from the right 
hand of the product point off 
as many figures for decimals 
as there are figures in the 
given decimal, and so con- 
tinue to do through all the de- 
nominations ; the several num- 
bers at the left hand of the 
decimal points will be the 
value of the fraction in^'the 
proper denominations. 

EXAMPLES FOR PRACTICE. 

4. Reduce '125 !bs. Troy ta 
integers of lower denomina- 
tions* 

OPERATIOll. 
lb. ^25 
12 

1'500 
20 

pwtlO'OOO. ilfif. iOZ.lOpwt 
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5. Redace 4 cwt. 2f qrs. to 
the decimal of a ton. 

Note. 2f = 2'6. 

7, Reduce 38 gals. 3*52 qts. 
of beer, to the decimal of a 
hhd. 

9. Reduce 1 qr. 2 n. to the 
decimal of a yard. 

11. Reduce 17 h. 6 m. 43 
sec. to the decimal of a day. 

13. Reduce 21 s. lOij- d. to 
the decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 
lbs. 8 oe. to the decimal of a 
too. 



6. What is the VBlue oC 
*2325 of a ton ? 

8. What is the ralue of *78 
hhd. of beer ? 

10. What is the value of 
'375 of a yard ? 

12. What is the value of 
'713 of a day? 

14. What is the -value of 
'78125 of a guinea? 

16. What is the value of 
'15334821 of a ton? 



Let the pupil be required to reverse altid prove the follow- ~ 
iuir examples : 

j7. Reduce 4 rods to the decimal of an acre. 

18. What is the value of '7 of a lb. of silver ? 

19. Reduce 18 hours. 15 m. 50'4 sec. to the decimal of a 
day. 

20. Wbat is the value of '67 of a league ? 

21. Reduce 10 s. 9^ d. to the fraction of a pound. 

IT 76- There is a method of reducing shillings, pence 
and farthings to the decimal of a pound, by inspection^ more 
simple and concise tban the foregoing. The reasoning in 
relation to it is as follows * 

-jV of 20 s. is 2 s. ; therefore every 2 s. is -j^, or '1 iB. 
Every shilling is jV = t^j ^^ '^^ ^'^ Pence are readily / 
reduced to farthings. . Every farthing is -^ £ . Had it so 
happened, that 1000 farthings, instead of 960, had made ft 
pound, then every farthing would have been y o^oo ? ^r '001 £ . 
But 960 increased by -^ part of itself is 1000 ; conse- 
quently,. 24 farthings are exactly x§^) *>r '025 £ ., and 48 
farthings are exactly xMt7) or '050 £ . Wherefore, if the 
number of farthings, in tbfe given pence and farthings, h% 
more tban 12, ^J^- part wHl be more than j-; therefore add 1 
to them : if they be more than 36, -^ part will be more than 
1^; therefore add 2 to them : then call them so many- 
thousandths, and the result will be correct witbin less than 
i ^^tAtv o^ ^ pound. Thus, 17 s« 5f d. is reduced to ib^ 
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decimal of a pound as follows : 16 s. == ^8 «(S. and 1 8. == 
H)5 £. Then, 5^ d. = 123 farthings, which, increased hy 
1, (the number being more than 12, but not exceeding 36,) is 
^4 £ ., and the whole is '874 £ . the Ans. 

Wherefore, to reduce sJnUingSy pence and farthingt to the 
decimal of a pound by inspection^ — Call every two shtUinys o'm^^ 
teoA of a pound; every odd shiwngjfite hundredths; and the/ / 
number of farthings, in the given pence and farthings j so matty 
tkfusandthsj adding one, if the number be more than twelve and 
not exceeding thirty-six, and two, if the number be more than 

tUrty-six, 

,-• . I ■ ■ . J ■ .1.1 ■ 

IT 77. Reasoning as above, the result, or the three first .^ 
figures in any decimal of a pound, may readily be reduced^ ; 
back to shilHngs, pence and farthings, by inspection. Double 
the first figure, or tenths, for shillings, and, if the second 
figure, or hundredths, be five, or more than five, reckon ano- 
ther shilling ; then, after the five is deducted, call the figures 
in the secou rl and third place so many fartliingo^ abating 
one when they are above twelve, and two when above thir- 
ty-six, and the result will be the answer, sufficiently exact 
for all practical purposes. Thus, to find the value of *876 £ . 
by inspection ; — 

*8 tenths of a pound - - - =16 shillings. 

'OS hundredths of a pound - - =1 shilling. 

H)26 thousandths, abating 1, =: 25 farthings = s. 6^ d. 

^876 of a pound - - - - z=: 17 s. 6 J d. 

Ans. 
EXAMPIiES FOR PRACTIC£. 

1. Find, by inspection, the decimal expressions of 9 s. 7 d., 
•nd 12 s. Of d. Ans. H79£., and '603^6. 

2. Fiad, by inspection, the value of '623ie ., and '694Je . 

Ans. 10 s. 5^ d., and 13 s. lOj- d. 

3. Reduce to decimals, by thspection, the following sums^ 
and find their amount, viz. : 15 s. 3 d. ; 8 s. llj- d. ; 10 s. 
6^ d. ; 1 s. 8j^ d. ; j- d., and 2f d. ^ Amomt, £ 1'833. 

4. Find the value of *47 iB . j 
Note. When the decimal has but two figures, after taking 

out the shillings, the remainder, to be reduced to thousandths., 
will require a cipher to be annexed to the right hand, or \J 
iuppoaed to be so. i^. 9 s. 4|ul. i 
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5. Value the following decimalB, by infection, and find 
dieir amount^ viz.: '785 jS.; 'Z57 £.; '916 iS.; <74iK.s 
fSiS.; ^25£.} '09 iS.; and '008 iS. ^ifr. 3^6. 128. 11 d 



TO DiBoxuuLJL ntAonomi 



j-fe/<«>k.'Ut.^Ct^*>>^ »k«> 



QUESTIONS. 

1. Wbat are decimal fractions ? 2. Whence is the term 
derived? 3« How do decimal differ from common frac* 
tions? 4. How are decimal fractions written? 5. How 
can the proper denominator to a decimal fraction beknown, 
if it be not expressed ? 6, How is the value of every figaro 
determined? 7. What does the first figure on the right 

hand of the decimal point signify ? the second figure ? 

third figure ? fourth figure ? 8. How do ciphers^ 

placed at the right hand of decimals, affect their value ? 
d. Placed at the left hand, how do they affect their value ? 
10. How are decimals read? 11. How are decimal frac- 
tions, having different denominators, reduced to a camnum 
denominator? 12. What is a mixed number? 13. How 
may any whole nuix)ber be reduced to decimal parts ? 1^ 
How can any mixed number be read together, and the 
whole expressed in the form of a common fraction ? 15. 
What is observed respecting the denomination^^ in federal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particularly as respects placing the decimal 

point in the results ? multiplication ? — division ? 

17. How is a common or vulgar fraction reduced to a deci-^ 
mal ? 18. What is the rule for reducing a compound num- 
ber to a decimal of the highest denomination contained in 
it ? 19. What is the rule for finding the value of any given 
decimal of a higher denomination in terms of a lower? 
20. What is the rule for reducing shillings, pence and fiBLr- 
things to the decimal of a pound, by inspecHon 1 21. What 
18 the reasoning in relation to this rule ? 22. How may the 
three first figuras of any decioial of a pound be reduced to 
shOlingB^ pence and farthings, by tMpectionl 
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EXERCISES. 

1. A merchaat had seTeral remnants of cloth, measniing 
as follows, viz. : 



6f 

1 t ..... 

9f 

8i 

8lV 



How many yards in the whole, and what would 
the whole come to at $ 3^67 per yard ? 



Note. Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. * 

Ans. 36*475 yards. $ 133*863 +, cost 

2. From a piece of cloth, containing 36f yds., a merchant 
sold, at one time, 7-^ yds., and, at another time, 12f yds. ; 
how much of the cloth had he left ? Ans. 16*7 yds. 

3. A farmer hought 7 yards of hroadcloth for 8-^ iS ., a 
barrel of fiour for 2^ iB ., a cask of lime for If £ ., and 7 lbs. 
of rice for ^ iS . ; he paid 1 ton of hay at 3f^ iS ., 1 cow 
at 6f £ ., and the balance in pork Bt -^ £. per lb. ; how 
many were the pounds of pork ? 

Note. In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. Ans, 108f lb« 

4. At 12^ cents per lb., what will 37f lbs. of butter cost? 

Ans. $4'718f. 
& At $ 17*37 per ton for hay, what will llf tons cost? 

Am. $201*92f. 

6. The above example reversed. At $ 201*92f for 1 If tons 
of hay, what is that per ton ? Ans. $ 17*37. 

7. If '45 of a ton of hay cost $ 9, what is that per ton ? 
Consult ^65. Ans. $20. 

8. At *4 of a dollar a gallon, wiiat will '25 of a gallon 
of molasses .cost ? Ans. $*1. 

9. At $9'per cwt, what will 7 cwt. 3 qrs. 16 lbs. of sugar 
l«»t? 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt, 
extending the decimal in this, and the examples which fol- 
low, to four places. Ans. 71*035+. 

10. At $ 69*875 for 5 cwt 1 qr* 14 lbs. of raisins, what is 
that per cwt. ? Ans. $ 13. 

11. What will 2300 lbs. of hay come to at 7 mills per lb. ? 

Affs. ^1640. 
19; What will 765^ lbs. of coffse come to^ at 18 cents per 
n>.? > Ans. ^137*79 



ISO 
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1ft. What will 12 gals. 3 qts. 1 pt. of gin cost, at 28 cents 
per quart ? 

Note^ Reduce the whole quantity to quarts and the deci- 
mal of a quart. Ans. $ 14^42. 

14. Bought 16 yds. 2 qrs. 3 na. of broadcloth for $ 100425 ; 
what was that per yard ? Ans. $ 6. 

15. At $ 1^92 per bushel, how much wheat may be 
bought for $ ^72 ? Ans. 1 peck 4 quarts. 

16.1 At $92'72 per ton, how much iron may be pur- 
chased for $ 60*268 r ^ Ans. 13 cwt 

17. Bought a load of hay for $947, paying at the rate 
of $ 16 per ton ; what was Uie weight of the hay ? 

Ans. 11 cwt 1 qr.23lb& 

IS. At $302^4 per tun, what will 1 hhd. 15 gals. 3 qts. 
of wine cost ? Ans.- $ 94^50. 

19. The above reversed. At $94^50 for 1 hhd. 15 gal.«. 
3 qts. of wine, what is that per tun ? Ans. $ 302*4. 

Note. The following examples reciprocally prove each 
other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results will be sufficiently 
exact for all practical purposes. If, however, greater exact- 
ness be required, the decimals must be extended to a greater 
number of places. 



aa At $ 1*80 for Zi qts. of 
wine, what is that per gal. ? 
I. If I of a ton of pot- 



22^ If I of a tor 
aahefi cost $60*45, 
that per tont 

24- If*8ofayard 
of doth cost $2, 
what is that per 
)ard? 

27. If 14 cwt of 
pol^ashes cost 19iS . 
5 fLy what is that 
per ton? 



what 



IS 



21. At $2*215 per gal^ 
what cost 3^ qts. ? 

23. At $ 96*72 per ton for 
pot-ashes, what will f of a toa 
cost? 



25. If a yard of 
cloth cost $ 2*5, 
what will *8 of a 
yard cost ? 

28. If a ton of 
pot-*ashescost27 jS . 
10 s., what will 14 
cwt cost? 



26. At $ 2*5 per 
yard, how mucli 
cloth may be pur- 
chased for $ 2 ? 

29. At 27 ie. 10 a. 
a ton for pot-ashes, 
what quantity may 
be bought for 19 iS . 

5 6r ? 



Note. After the same manner let the pupil reverse and 
prove tikis foliowing examples : 
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30. At $ 18^50 per ton, bow much hay may be bought 
for $ 12^025 ? 

31. What will 3 qrs. 2 nsu of broadcloth cost, at $6 pef 
yard ? 

32. At $ 22^10 for transportation of 65 cwt. 46 miles, what 
ifl that per ton ? 

33. Bought a silver cup, weighing 9 oz. 4 pwt. 16 grs. for 
3 ;iS . 2 8. 3 d. 3f q. ; what was that per ounce ? 

34. Bought 9 chests of tea, each weighing 3 cwt 2 qrs. 21 
lbs. at 4 iS . 9 s. per cwt. ; what came they to ? 

35. If 5 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to produce 47 
quarters 4 bushels ? A quarter is 8 btishels. 

Note. The above example will require two operationS| 
for which consult IT 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
^20 per ounce; she paid for the ring $ 1^25; how much 
did it weigh ? 



RBDUCTZOir or OVRREirCZZIS. 

IT 78. Previous to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations, 
although the same in namej were different in value in dif* 
ferent countries. 

Thus, 1 dollar is reckoned in 

England, 4 s. 6 d., called EnglUfij or Mterling moaef . 

t/ana a an / ^ ^^ called Canada currency. 

Nova Scotia, > •' 

The New Eng- ^ 

laind States, 
Virginia, > 6 s., called New England currency. 

Kentucky, and 
Tennessee, 

New York, 

Ohio, and } 8 s.^ called New York currsney. 

N. Carolina, 



\ 8.., 
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1 dollar is reckoned in 
New Jersey, 1 

EXwir^d [78. 6d., called P«»qrfcfflda currency. 
Maryland, J 

GeorT^"^* *^^ U s. 8 d., called Georgia currency. 

1. Reduce 6iS. 11 s. 6^d. to federal money. 

Nate. To reduce pounds, shillings, pence and farthings, 
in either of the above-named currencies, to federal money, — 
First, reduce the shillings, pence and farthings (if any be 
contained in the given sum) to the decimal of a pound bjf^ iii- 
spectiofij as already taught, ^ 76. 

e£. lis. 6Jd. = ig6W6. 

English money. — Now, supposing the above sum to be 
tilnglish money, — 1£. is 20 s. = 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d. 
= 54 pence, that is, ^^ in /^ of 1 pound. Now, as many 
times as ;^, the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in £ 6^576, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federal 
money, — Divide the given sum by |^, the quotient will be 
federal money. 

£6*676 English money. ^ote. Itvnllbe 

40 recollected, to di- 

vide by a fraction, 

9) 263*049 we multiply by the 

29'226f federal money. Answer, Jjv'irXriVoducI 

by ihe numerator. 

Canada currency. — Supposing the above sum to be Cana- 
da currency, — 1 dollar, in this currency. Is 6 s. = 60 pence, 
tliat is, ^^ =: ^ of 1 pound. Therefore, — To redme Cana- 
da currency to federal money, — Divide the given sum by J, and 
the quotient will be federal money j or, which is the same 
thing, — ^JNIultiply the given sum by 4» 

iS 6*576 Canada currency. 
4 



4^ 27*304 federal money, Afiaw^ 



New England oubkenct. — 1 dollar, in this correnfy, is 
6 8. z:^ 72 pence, that is, ^^ = ^, or ^3 of a pound. There- 
fore, — To reduce New England currency to federal money,— -Di* 
▼ide the given sum by ^3. 

<3) £ . 6^576 New England currency. 

$21^92 federal money, Asiswer. 

New York cuRRENcr. — 1 dollar, in this currency, is 8 s. == 
06 pence, that is, ^^ = ^, .or '4 of a pound. Therefore, 
—7b reduce New York currency to federal money y — ^Divide the 
given sum by ^4. 

*4) £. 6*576 New York currency* 

$16*44 fedeiaL money. Answer, 

pENNSYiiVANTA cuRRENCT. — 1 dollar, in this currency, is 7fc 
6 d. = 90 pence, that is, j^ ■=. f of a pound. Therefore, — 
To reduce Pennsylvama currency to federal money ^ — Divide by 
I, that is, multiply the given sum by 8, and divide the pro- 
duct by 3. 

<£« 6*576 Pennsylvania currency. 
8 



3)52*608 



$ 17*536 federal money. Answer. 

Georgia citrrgncv. — 1 dollar, Georgia currency, is 4 i^ 
6 d. = 66 pence, that is, -^^s = ^ of a pound. Therefore, — 
To reduce Georgia cwtency to federal money^ — ^Divide by -^j 
that is, multiply the given sum by 30, and divide the pro- 
duct by 7. 

£ . 6*576 Georgia currency. 
30 



7)197*280 



$28*182f federal money, Answer* 

From the foregoing examples, we derive the following 
general Rule : — To reduce English money ^ and the currencies 
sf Canada and the several StateSj to federal money^ — ^First, re- 
duce the shillings, &c», if any in the given sum, to the deci- 
mal of a pound ; tMs being done, divide the given sum by 
auch fractional part as 1 dollar, in the given currency, la 
a fractional part of 1 pound. 



Antwers. 
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SXAMP3UES FOB PRACTICE. 

2. Reduce 125 £ ., in each of the before named currencies 
to federal money. 

^ 125iS . English money, is $ 55d'555|^ 

1 25 iS. Canada currency, ... $500. 

125ig . New England currency, ... $ 416<666{. 

125ie. New York $312<50. 

125ie. Pennsylvania $333'333f 

125 ie. Georgia $535«714f 

3. Reduce I s. 6 d., in the several currencies, to federal 
money. 

Answen. 1 s. 6 d. = W5£. English money, is $ ^333^; 
Canada currency, it is $ '30 ; New England currency, it is 
$'25; New York currency, it is $'187J; Pennsylvania 
currency, it is $ '20; Georgia currency, it is $ '321^. 

4. Reduce 75 £. 15 s., in the several currencies, to federal 
money. 

5. Reduce 18 £.0s. 8f d., in the several currencies, to 
federal money. 

6. Reduce 4^ d., in the several currencies, to federal 
money. 

7. Reduce 36^. 3s. 7j d., in^the several currencies, to 
federal money. 

IT 79. To reduce federal money to any of the before named 
eurrenciesy reverse the process in the foregoing operations; 
that is, — Multiply the given sum in federal money by such 
fractional part as 1 dollar, in that currency to which you 
would reduce it, is of 1 pound. The product will be tha 
answer in pounds and decimals of a pound, which must be 
reduced to shillings, pence ' and farthings, by inspectiony cm 
already taughty IT 77. 

EXAMPLES FOR PRACTICE. 

1. Reduce $118'25 to the several before named cuiw 

lencies. £. ,. d. 

English money, is 26 12 1^ 

Canada currency, ...29 11 3. 

N. England currency, ... 35 9 6. 

N. York 47 6 a 

Pennsylvania 44 d 10^ 

^Georgia 27 11 9|. 



JbMweTm 
$ IWMy chaiged to ' 
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2. Change $ 250 to the several curreBcies. 
dk Change 56 cents to the several cuirencies. 
4. Change $ 45^12j- to the several currencies. 



tr 80. It. may sometimes he required to reduce one cur- 
rency to the par, or equality of another currency. "^ 

1. Reduce d5£ . 6 s. 8 d., English money, to Nl England 
currency. 

$ 1 is 4 s. 6 d. i^ 54 d. English money, $ 1 is 6 s. = 
12 d. N. England currency ; that is, the value of any number 
of pounds, shillings, pence, &c., English money, is ^ == f 
of ftie same in N. England currency ; consequently, — To re- 
dffce English money to N. England cvarrency^ — -Multiply by f , 
o^ which is the same, increase it by-J part of itself. Thus, 

£. s. d. q. 

3 ) 35 6 8 English money, is # 

11 15 6 2 

47 2 2 2 New England currency, Answer. 

■ * 

Hence we have this general Rule for finding a m/tdtiplier 
to reduce any currency to the par of another : — 

Make $ 1 in pence^ of the currency to be reduced^ the rf^ 
mmdnator of a fraction, over which write $ 1 in pence^ of 
the currency to which it is to be reduced, for a numera,tor. 
This fraction may then be reduced to its lowest terms be- 
fore multiplying. 

On the same principles, let the pupU form for hims4lf mulOr 
vliersj by which 

To reduce English money to Canada, N. York, Pennsylvck 

nia, and Georgia currencies. 

Canada currency to English, N. England, N. 

York, Pennsylvania, and Georgia currencies. 

N. England currency to Canada, N. York, Penn- 
sylvania, and Georgia currencies. 

N. York currency to English, Canada, N. Bug* 

land, Pennsylvania, and Georgia currencies. 

.... ^ Pennsylvania currency to English, Canada, N. 

England, N. York, and Georgia currencies* 
Georgia currency to English, Canada, N. Eng* 
land, N. York, and PennsylvaDia currencies. 



fM» tM (**♦•»• 



156 INT£BSST. If 80,61. 



Rates at which thefi^lounng foreign coins are esSmUed at ike 
Custom Houses of the United States. 

Livre of France, ---------- ^ qs^ 

Franc do. $ ^ISf^ 

Silver Rouble of Russia, - - $ *75. 

Florin or Guilder of the United Netherlands, - $ *40, 

Mark Banco of Hamburg, ------- ^ <33^ 

Real of Plate of Spain, $*10l 

Real of Vellon of do. $ ^05. 

Milrea of Portugal, $1^2^ 

Tale of China, ^ l<4a 

Pagoda of India, -- $1<8^ 

Rupee of Bengal, ---------«. $ *60. 



^- 



2. Reduce 8764 hvres to federal money. 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250,000 florins to federal money. 

5. In $ 1000, how many francs ? 



If 81. Interest is an allowance made by a debtor to a 
creditor for the use of money. ^ It is computed at a certain 
number of dollars for the use of each hundred dollars, or so 
many pounds for each hundred pounds, &c. one year, and 
in the same proportion for a greater or less sum, or. for a 
longer or shorter time. 

The number of dollars so paid for the use of a hundired 
dollars, one year, is called the raie per cent, or per centum ; 
the words per eeiU. or per centvm signifying by the hundreds 

The highest rate allowed by law in the New England 
States, is 6 per cent.^^ that is,' 6 dollars for a 100 dollars, ^ 
cents for a ^00 cents, 6 pounds for a 100, &c. ; in other 
words, y}^ of the sum lent or due is paid for the use qf it one 
year. This is called legal interest^ and Will here be under- 
stood when no other rate is mentioned. 



* In the State of New York, 7 per eent. is the k^ vampn^id "> Bi^MMl Hm 
Mg«i iaterMi u 5 per ceat. 
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Let m siropose the sam lent, ot ^tie, to be ( 1. Hie 
lOOth part of $ 1, or ^jf of a dollar, is 1 cent, and yf^ of a 
dollar, the legal interest, is 6 centd, which, written as a ia- 
cimal fraction, is expressed thus, .---•• HM. 

So of any other rate per cent 

1 per cent, expressed as a common fraction, iii 
^^; decimally, -.-----•---- ^i. 

^ per cent is a hsdf of 1 per cent., that is, - • %05. 

^ per cent, is a fourth of 1 per cent, that is, - * *0O26. 

f per cent is 3 tjmes ^ per cent, that is, - • • 'OOTft. 

Note. The rate per cent is4t decimal carried to hoo 
places, that is^ to hundredths ; all decimal etpressions hwer 
than hundredths are parts of 1 per cent | per cent, for Ut^ 
stance, is *625 of 1 per cent, that is, ^00625. 

Write 2^ per cent as a decimal fraction. 

2 per cent is '02, and ^ per cent is '005* 
Write 4 per cent as a decimal fraction* 

cent — 4J per cent — 5 per cent 

cent — 3 per cent — — 8J per cent — v ^^ 

cent — 9^ per cent — 10 per cent (10 per cent 

is iV^y; decimally, ^10.) IQ^ per cent — 11 per 

cent ■ 12J per cent * 15 per cent 

I. If the interest on $ 1, for 1 year, be 6 cents, what will 
be the interest on $ 17 for the same time ? 

It will be 17 times 6 cents, or 6 times 17| which b the 
same thing :— 

$17 
. «06 

1H>2 ilmoer; that is, 1 dollar and S ee&ts» 

To find die interest on any sum for 1 year, it is eridoif 
we need onlr to multiply it by the rate per cent. Mrritten as a 
decimal fraction. The product, observing to place the point 
as directed in multiplication of decimal metions,, wtU be At 
Ittierest required. 

JNoU. Principal is the money Aie, for which interest is 
|«Ui MM/omT h the prineipsl and interest added togetbaw 
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2. What will be the interest of $ 3245, 1 year, at 4^ per 
ee&t? 

$32'15 pnncipaL T^^ere being five dc- 

Q^5 rate per cent. eimal places in the mul- 

j^gQi^g tiplicand and multiplier^ 

12860 ^^^ figures must be 

pointed off for decimals 

Ans, $1^44675 from the product, which 

gives the answer, — 1 
dollar, 44 cents, 6 mills, and ^^ of a mill. Parts of a mill are 
not generally regarded ; hence, $ 1^446 is sufficiently exact 
for the answer. 

8. What will be the interest of $ 11*04 for 1 year, at S 

per cent. ? — . at 5^ per cent. ? at 6 per cent. ? ■ 

mt 7^ per cent ? at 8^ per cent. ? at 9f per cent ? 

at 10 per cent ? at lOJ per cent ? at II 

per cent ? at llf per cent ? at 12 per cent f 

at 12^ per cent. ? • 

4- A tax on a certain town is $ 162748, on which die 
collector is to receive 2^ per cent for collecting ; what will 
he receive for collecting the whole tax at that rate ? 

Ajis. $40^679. 

Note, In the same way are calculated commission, in- 
surance, buying and selling stocks, loss and gain, or any 
thing else rated at so much per cent ivithoui respect to time. 

5. What must a man, paying $ 0'37|}- on a dollar, pay on 
a debt of $ 132*25 ? Ans, $ 49*693. 

€. A merchant, having purchased goods to the amount of 
$580, sold them so as to gain 12^ per cent, that is, 12^ 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
die whole amount for which he sold the goods ? 

Ans. His whole gain was $ 72*50 ; whole amount 
$ 662*50. 

7. A merchant bought a quantity of goods for $ 763*37J^; 
how much must he sell them for to gain 15 per cent ? 

Ans. $ 877*881. 

If 82. Commission is an allowance of so much per cent 
to a person called -a carrespondentyjact&rj or broker^ for as- 
siatiDg merchants and others ihpur^asing and selling goods. 



^ T88. INTERSSl. 158 

8. My correspondent sends me word that be has pur- 
chased goods to the value of $ 1286, on my account; what 
will his commission come to at 2^ per cent. ? Ans. $ 32'15. 

9. What must I allow my correspondent for selling goods 
« to the amount of $ 231746, at a commission of 3^ per cent ? 

Ans. $75*317. 



. Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
cent, on the estimated value of the property insured. 

Premium is the sum paid by the insured for the insurance. 

Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effiStted between the 
insurer and insured. 

10. What will be the premium for insuring a ship and 
cargo from Boston to Amsterdam, valued at $ 37800, at 4^ 
per cent. ? Ans* $ 1701. 

11. What will be the annual premium for insurance on a 
house against loss from fire, valued at $ 3500, at f per cent. ? 

By removing the separatrix 2 figures towards the left, it is 
evident, the sum itself may be made to express the preiaiinx 
at 1 per cent, of which the given rate parts may be taken ; 
thus, 1 per cent on $ 3500 is $ 35*00, and f of $ 35*00 is 
$ 26*25, Answer. 

12. What will be the premium for insurance on a ship and 

cargo valued at $ 25156*86, at ^ per cent ? at f per 

cent ? at f per cent. ? — at f per cent ? at | 

per cent ? A'os, At f per cent the premium is $ 157*23. 



Stock is a general name for the capital of any trading 
company or corporation, or of a fund established by govern- 
ment 

The value of stock is variable. When 100 dollars of 
«tock sells for 100 dollars in numey^ the stock is said to be at 
jDOr, which is a Latin word signifying equal ; when for more^ 
It is said to be above par ; when for lessy it is said to be be- 
lotopar, 

13. What is the value of $7564 of stock, at 112j> per 
eent ? /that is, when 1 dollar of stock sells for 1 dollar 12^ 
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eents in money^ which is 12J per cent above pwr, or 12J per 
eent advancey as it is sometimes called. vm. $ 8509^50. 

14. What is the value of $ 3700 of bank stock, at 96^ 
per cent, that is, 4^- per cent below par ? A7u. $ 3533^50. 

16. What is the value of $ 120 of stock, at 92^ per cent ? 

— — . at 86^ per cent ? at 67J per cent ? at 104^ 

per cent ? at 108^ per cent ? at 115 per cent ? 

at 37^ per cent advance 1 



Loss AND Gain. 16. Bought a hogshead of molasses for 
#60 ; for how much must I sell it to gain 20 per cent ? 

Am, $72* 

17. Bought broadcloth at ji2'50 per yard; but, it being 
damaged, I am willing to sell it so as to lose 12 per cent ; 
tow much will it be per yard ? Ana. $ 2*20; 

18. Bought calico at 20 cents per yard ; how must I sell it 

to gain 6 per cent ? 10 per cent ? 16 per cent ? 

— — to lose 20 per cent ? Ans. to the last^ 16 cents per yard* 

IT 83. We have seen how interest is cast on any sum of 
money, when the time is one year; but ft is frequently ne» 
cessary to cast interest for mon&s and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent, being 
H)6, is 

H)l cent for 2 months, 
H)05 mills (or ^ a cent) for 1 month of 30 days, (for so w% 

reckon a month in casting interest,) and 
H)Q1 mill for every 6 days ; 6 being contained 5 times in 30. 

Hence, it is verv easy to find by inspection^ that is, to cast 
in the mind, the interest on 1 dollar, at 6 per cent for amy 
ghftn time. The cents^ it is evident, will be equal to half the 
greatest even number of the months ; the mUh will be 5 for 
the odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per cent, be required for 
months, and 18 days. The greatest even number of Uie 
months is 8 half of which will be the cents, '04 ; the milb, 
raokoniog 5 for the odd month, and 3 for the 18 (3 times 6 
^ 18> days, will be '008, which, united with the cents^ 
(HM8L) give 4 cents 8 mills for the interest of $1 for S 
ttoatos and 18 days. 
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i. WhalftiH be lihe interest on $ 1 for 6 months 6 days? 

6 months 12 days ? -• 7 months ? 8 months 

24 days? — : — 9 months 12 days ? 10 months? — 

11 months 6 days? — —12 months 18 days? — — > ll( 
months 6 days ? -— 16 months ? 



Odd DATS. 2« What is the interest of $ 1 for 13 monflis 

16 days ? 

The cents will be 6, and the mills 5, for the odd month, 
«nd 2 for 2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which will be such part of 1 mill as 4 
days is part of 6 days, that is, f = f of a mill. Ans. ^067g* 

8. What will be the interest of $ 1 for 1 month 8 days? 

— 2 months 7 days ? 3 monlhs 15 days ? 4 

months 22 days ? S months 11 days ? -^ 6 months 

17 days? 7 mohths 3 days ? — '• — 8 months 11 Mays? 

— 9 months'2 days ? 10 months 15 days ? — . 

11 months 4 days ? ■ 12 mouths 3 days ? 

Note. If there is no odd monthj and the number of day.s be 
less than 6, so that there are no mUlsj it is .evident, a cipher must 
be put in the place of mills ; thus, in the last example,-a-12 
months 3 days, — the cents will be ^06, the mills 0, the 8 
days i a mill. Ans. '060fi 

4. What will be the interest of ji 1 for 2 months 1 d^ ? 

— 4 months 2 days ? 6 months 3 days ? — 8 

months 4 days ? 10 months 5 days ? for 3 days ? 

for 1 day? — — for 2 days? — :!- for 4 days? 

— for 5 days ? 

6. What is the interest of $ 5643 for 8 months 5 days ? 
Tlie interest of $ 1, for the given time, is ^040f ; therefore, 

^ ) and i ) $ 56 ' 1 3 principal. 

*040| interest of $ 1 for the given time. 

2245*^0 interest for 8 months. 
2806 interest for 3 days. 
1871 interest for 2 days. 



2'29197, Ans. $2<291» 



1 



5 days =: 3 days -|- 2 days. As the multipMcand is taken 
for every 6 days, for 3 days take i^ for 2 days take ^ . 
0.» f 
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of the multiplicand. ^ + i = {• ^^ ^^^7 ^ ^ ^^ ^7* 
be 4 = 2 days -^ 2 dayB, take i of the multiplicand twice ^ 
for 1 da/i take ^. 

Note* If the dum on which interest is to be cast be les9 
than j^ 10} the interest, for any number of days less than 6^ 
will be less than 1 cent ; consequently, in business^ if the sum 
be less .than $ 10, such days need not be regarded. 

From the illustrations now given, it is evident, — To find the 
uUerest of any sum in federal money^ at & per cent.^ it is only 
necessary to multiply tlie principal by the interest of $ 1 for 
the given time, found as above directed, and written as a 
decimal fraction, remembering to point off as many placea 
for decimals in the product as there are decimal places in 
both the factors counted together. 

EXAMPLES FOR PRACTICE. 

6. What is the interest of $ 8749 for 1 year 3 months ? 

Ans. $6^539. 
% Interest of $ 1 16,08 for 1 1 mo. 19 days ? $ 6^751. 

8. of $ 200 for 8 mo. 4 days ? $ 8<132. 

P. •... of $ 0*85 for 19 mo. ? $ 'OS* 

10 of $8*50 for 1 year 9 mo. 12 days ? $5909. 

\1 of $675 fori mo. 21 days? $6<737. 

jl2 of $ 8673 for 10 days ? $ 14«456- 

18 of $ 0'73 for 10 mo. ? $ '036. 

14. ...»«.*.•«. of $ 96 for 3 days ? ^ Note. The inte- 

15. ...« of $ 73*50 for 2 days ? ( rest of $ 1 for 6 daya 

16. oi^ 80*75 for 5 days ?r being 1 mill, the dol- 

17. .«.. , bf$^000 for 1 day ? ) lars themselves ex- 

preas the interest in mills for six days^ of which we may take 
parts. • 

Thus, 6 ) 15000 mills, 

2*500, that is, $ 2'50, Am. to the last 

When the interest is required for a large number of years, 
it will be more convenient to find the interest for one year, 
and multiply it by tiie number of years ; after which find 
die interest for the months and days, if any, as usual. 

18» What is ihe interest of $ 1000 for 120 years ? 

Ans. $7200 
1^. What is the intereat of $ 520H)4 for 30 years and 
^mao&s? ilnf. $951<673. 
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20. What is &e interest on $ 400 for 10 years 3 months 
wend 6 days? Arts. $246^40. 

21. What is the interest of $ 220 for 6 years ? —for 
12 years ? 60 years ? Ans. to kuty $660. 

22. What is the amount of $86, at interest 7 years? 

Ans. $122^12. 

23. What is the interest of 36 £ . 9 s. 6^ d. for 1 year ? 
Reduce the shillings, pence, &c. to the decimal of a pound, 

bj inspection, (IT 76;) then proceed in all respects as in 
federal money. Haying found the interest, reverse the ope- 
ration, and reduce the three first decimals to shillings, &c., 
by inspection. (tT 77.) Ajis. 2 <£. 3 s. 9 d, 

24. Interest of 36 iS . 10 s. for 18 mo. 20 days ? Ans. 3 £. 
8 s. l^d. Interest of 95 iS. for 9 mo.? Am. 4 JS. 5 s. 6 d* 

25. What is the amount of 18 i^. 12 s. at interest 10 
months 3 days ? Am, 19 dS . 10 s. 9 j d. 

26. What is the amount of 100 iS . for 8 years ? 

Am. US£. 

27. What is the amount of 400 £. 10 s. for 18 months ? 

Am. 436 iS. 10 s. 10 d. 3 q. 

28. What is the amount of 640 £. 3 b. at interest for 1 
^ year ? for 2 years 6 months ? for 10 years ? 

Am. to lasty 1024 £. 12 s. 9^ d. 

IT 84. 1. What b the interest of 36 dollars for 8 months, 
at 4J per cent. ? 

Note. When ^the rate is any other than sixpercent.y first 
find the interest at 6 per cent., then divide the interest so 
found by such part as the interest, at the rate required^ ex- 
ceeds or falls short of the interest at 6 per cent., and th« 
quotient added to, or subtracted from the interest at 6 per 
cent, as the casfe may be, will give the interest at the rata 
required. 

$36 

*04 4i per cent, is f of 6 per cent ; therefore, 

, ^777 from the interest at 6 per cent, subtract ^ ; 

cog ^® remainder will be the interest at 4^ per 

cent 
1H)8 Ans. 

%. Interest of $54^81 for 18mo., at5perct? Am. $4M1. 

3. of $ 500 for 9 mo. 9 days, at 8 per ct ? $ 31 <00 

4. of A 62U2 fori mo. 20 days, at 4 per ct? $^346 
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5. Interestof $85forlOmo.l5dfty8yall3j^peree&t? 

An$: $9"^%, 

6. What is the amoimt of $ 53 at 10 per ct. for 7 mo. ? 

Am. $56H)91. 

ne timty rate per cerU, and amotmi givenf to find the princ^paL 

IT 86. I. What sum of money, put at interest at 6 per 
eent, will amount to $61*02, in 1 year 4 months? 

The amount of $ 1, at the given rate and time, is $ 1H)8; 
hence, $61*02 -^ $1'0S = 56'60, the principal required; 
that is, — F^nd the amount of $1 at the given rate and Hme^ bw 
which divide the given amount^ the quotient will be the princf 
pal required. Ans. $ 56*50. 

2. What principal, at 8 per cent, in 1 year 6 months, will 
amovntto $85*12? Ans. $76, 

3. What principal, at 6 per cent, in 11 months 9 dayS| 
will amount to $99*311 ? 

Note. The interest of $ 1, for the given time, is *056j-; 
but, in these cases, when there are odd days, instead of 
writing the parts of a mill as a common fraction, it will be 
more convenient to write them' as a dedmaly thus, *0565 ; 
that is, extend the decimal to four places. Ans. $ 94» 

4. A factor receives $ 988 to lay out after deducting his 
commission of 4 per cent. ; how much will remain to be 
laid out ? 

It is evident, he ought not to receive commission on hit 
enon money. This question, therefore, in principle, does not: 
differ from the preceding. 

Note. In questions like this, where no respect is had to* 
Ittiic, (IT 81, ex. 4, note,) add the rate io $ 1. Ans. $950. 

5. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent ; what does his commission 
amount to? Ans. $48^ 



Discount. 6. Suppose I owe a man $ 397*50, to be paid 
in 1 year, without interest, and I wish to pay him now; how 
.much ought I to pay him when the usual rate is 6 per cent, f 

I ought to pay him such a sum as, put at interest, would. 
In 1 year, amount to $397*60. The question, therefore, 
does not differ from the preceding. Ans. $ 375, 

Note, An allowance made for the payment of any aun 
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of inoney before it becomes due, ts in the last example, it 
ealled Difcoimf. 

The sum which, put at interest, would, in the time and x 
wk the rate per cent for which discount is to be made, amount 
I to the given sum, or debt, is called the present worth. 

7. What is the present worth of $ 834, payable in 1 year 
*y months and 6 days, discounting at the rate of 7 per cent ? 

Ans. $750. 

8. What is the discount on $321^63, due 4 years hence^ 
discounting at the rate of 6 per cent ? Ans, $ 62'26« 

9. How much ready money must be paid for a note of 
$ 18, due 15 months hence, discounting at the rate of 6 per 
cent? Ans. $16^744. 

10. Sold goods for $ 650, payable one half in 4 months, 
and the othcT half in 8 months ; what must be discounted 
for present payment ? Ans. $18* 

11. What is the present worth of $56^20, payable in 1 
year 8 months, discounting at 6 per cent ? ' ■ at 4^ per 

cent ? — at 5 per cent ? at 7 per cent ? ■ ■■ ■ at 

tj^ per cent ? at 9 per cent ? 

Ans. to the kat^ $ 48^869. 






The lime, rale per cent.^ and interest being gtieeOf to find fA# 

principal. 

m M, 1. What sum of money, put at interest 16 months, 
will gain $ 10^50, at 6 per cent ? 

$1, at the given rate and time, will gain ^08; hence, 

(10'50-^ $H)8z=: $131^25, the principal required; that 

is,*— Fiiuf the interest of $1^ at the gioen rate and time, by 

which divide the given gain^ or interest ; tlie quotient mil be the 

principal required. Ana. $131^25* 

2. A man paid $ 4^52 interest, at the rate of 6 per cent 
•t the end of 1 year 4 months ; what was the principal ? 

"^ Ans. $56^60* 

3. A man received, for interest on a certain note, at the 
aid of 1 year, $20; what was the principU, allowing the 
itte to have been 6 per cent ? Am. $ 833^333|» 
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The prindpalf intermt^ and time being giveiif to find the rale 

per cent. 

IT 87. 1. If I pay $3^78 interest, for the use of $36 
for 1 year and 6 months, what is that per cent. ? 

The interest on $ 36, atone per cent, the given time, is $ '54; 
hence, $ 3'78 -j- $ '54 = '07, the rate required ; that is,-— 
Find the interest on the given sum, at 1 per cent, for the given i 
ftme, by which divide the given interest / the quotient imll be ^ 
the rate at which interest was paid, Ans, 7 per cent. 

2. If I pay $ 2'34 for the use of $ 468, 1 month, what is 
the rate per cent. ? Ans. 6 per cent 

3. At $ 46'80 for the use of $ 520, 2 years, what is ^at 
per cent. ? Ans. 4^ per cent. 



77^ prices at which goods are houghl end sold being given^ $o 
find the rate per cent, of gain or loss. 

IT 88. 1. If I purchase wheat at $ I'lO per hushel, an^ 
sell it at $ 1'37^ per hushel, what do I gain per cent. ? 

This question does not differ essentially from those in the 
foregoing paragraph. Subtracting the cost from the price 
at sale, it is evident I gain 27^ cents on a bushel, that is, 

^ of the first cost '^ = '25 per cent, the Answer. That is, 

'^Make a common fraction, writing the gain or loss for the ntanerch 
tofy and the price at which the article was bought for the de- 
mminator; then reduce it to a decimal. 

2. A merchant purchases goods to the amount of $550; 
what per cent profit must he make to gain $ 66 ? 

ilTu. 12 per cent 

3. — — What per cent, profit must he make on the same 

purchase to gain $ 38'60 ? to gain $ 24'76 ? to 

gain $2'75? 

Note. The last gain gives for a quotient '006, which is J 
per cent The rate per cent, it must be recollected, (IT 81. 
note,) is a decimal carried to two places, or hundredths; all 
decimal expressions lower than, hundredths are parts of 1 
per cent. 

4. Bought a hogshead of rum, containing 114 gallons, at 
96 cents per gallon, and sold it again at $ 1'0032 per gaU 
Ion ; what was the whole gain, and what was the gain pev 
cent ? il«o 5 ^ 4'924, whole gain. 

^"*' I 4 J gain per cent 



» 
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5. A merchant 4)ought a quantity of tea for $ 365, which, 
proying to hate heen damaged, he soldJfor $33245; what 
did he lose per cent. ? An$. 9 per cent 

6*. If I bny cloth at $2 per yard, and sell it for $2*50 
P^f yard, what should I gain in laying out $ 100 ? 
UM Ans. $i5. 

f^^ 7. Bought indigo at $ 1^20 per lb., and sold the same at 
' ' 90 cents per lb. ; what was lost per cent. ? Ans. 25 per cent 

8. Bought 30 hogsheads of molasses, at $600; paid in 
duties $20^66; for freight, $40*78; for porterage, $6*05, 
and for insurance, $ 30'84 : lif I sell them at $ 26 per hogs« 
head, how much shall I gain per cent ? iln9. 11*695 per cent 

4/ . 



The princtpalj rate per cent.^ and iniereit being gwen^ to find 

the time. 

IT 89. 1. The interest on a note of $ 36, at 7 per cent, 
was $ 3*78 ; what was the time ? 

The interest on $ 36, 1 year, at 7 per cent, is $ 2^52 ; 
hence, $ 3*78 -^ $ 2*52 = 1*5 years, the time required ; that 
is, — Find the interest far 1 year on the principal given^ at the 
aioen ratCy by which divide the given interest ; the quotieat wiU 
be the time required^ in years and decimal parts of a year ; the 
latter may then be reduced to months and days. 

Ans. 1 je^x 6 months. 

2. If $31*71 interest be paid on a note of $226^50, 
what was the time, the rate being 6 per cent ? 

Ans. 2*33^ = 2 years 4 months* 

3. On a note of $ 600, paid interest $ 20, at 8 per cent ; 
what was the time > 

Ans. *416 -f- = 5 months so nearly as to be called 5, and 
would be exactly 5 but for the fraction lost 

4. The interest on a note of $ 217*25, at 4 per cent, wai 
$ 28*242; what was the time ? Ans. 3 years 3 months. 

Note. When the rate is 6 per cent., we may divide the 
interest by ^ the ^principal, removing the separatrix iwo 
places to the left, and the quotierU will be the answer in 
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III /mI Ae iRlfreif jdba on wAt$^ fye. whim partial faiiptmm 
i haoe been made. 

IT 90. In Msssadiusetts the law provides. Hat pajrmento 
AM be applied to keep down the interest, and that neither 
interest nor payment shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to the 
same time, that excess is taken from the principal ; but if 
&e payment be less than the interest, the principal remains 
imaltered; Wherefore, we have this Rule : — Compute the 
^ interest to the first time when a payment was made, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due; add that interest to the 
principal, and from the sum subtract the payment, or the 
Mm of the payments, made within the time for which the 
interest was computed, and the remainder will be a new 
principal, with wnich proceed as with the first 

1* For value recehedy I promise to pay James Coif ant, m 
erderj one hundred sixteen dollars sixty-six cents and six mms^ 
with interest. May 1, 1822. 

$116,666. Samuel Rood. 



On this note were the following endorsements : 
Dec. 25, 1822, received $ 16^666 ^ 

J«ly 10, 1823, $ veee 

Sept 1, 1824, $ 51)00 

June 14, 1825, ^ $ 33'333 

April 15, 1826, ...?. $62'000 

What was due August 3, 1827 > Ans. $ 23<77& 



Note. In finding the 
times for computing the 
interest, consult IT 40. 



The first principal on interest from May 1, 1822, $ 116^66 
Interest to Dec. 25, 1822, time of the first pay* 
ment, (7 months 24 days,) • - - 4^549 

Amount, $121*216 
Payment, Dec* 25, exceeding interest then due, 16^6 

Remainder for a new principal, • • « 104^549 
Itttereft from Dec. 25, 1822, to June 14, 1625, 
(29 BMrnOn 19 days,) . . • . lfP4l99 

Amount earned forwavd^ $120H^39 
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Amount brought forward, $120^039 
Payment, July 10, 1823, less tiban interest 

then due, . . . - ^ 1^666 

Payment, Sept 1, 1824, less than interest 

then due, - - . . 6^000 

Payment, Jime 14, 1825, exceeding in- 
terest then due, ... 33^333 

$39*999 

Remainder for a new principal, (June 14, 1825,) 80^040 
Ititerest from June 14, 1825, to April 15, 1826, 

(10 months 1 day,) . - . . 4<oi5 

Amount, $ 84^055 
Pnyment, April 15, 1825, exceeding interest then 

due, 62<000 

Remainder for a new principal, (April 15, 1826,) $ 22^055 
Interest due Aug. 3, 1827, from April 15, 1826, 
(15 months 18 days,) . - - - i<720 

Balance due Aug 3, 1827, - - $ 23^775 

2. For value recMedy I promise to pay James Lowell, or 
ordeTy eight hundred nxfy-seoeo dollars and tfdrty^three cents ^ 
with interest. Jan. 6. 1820. 

$867^33. Hiram Simson. 

On this note were the following endorsements. Viz. 

April 16, 1823, received $136*44. 
April 16, 1825, received $ 319. 
Jan. 1, 1826, received $518*68. 

What^ remained due July 1 1, 1827 ? Ans. $ 215*103. 



COMPOUND INTEREST. 



_ w 

IT Urn A promises to pay B $ 256 in 3 years, with in- 
terest annually ; but at the end of 1 year, not finding it con-* 
venient to pay the interest, he consents to pay interest on 
the interest from that time, the same as on the principal. ' 

iVofe. Single interest is that which is allowed for fte 
pracfpol only ; compound interest ia that which is allowed 

I* 
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for both principal and interest^ when the latter is not paid at 
the time it becomes dae. 
^ 7 Compound interest is calculated by adding the interest to 
the principal at the end of each year, and making the anunmi 
the principal for the next succeeding year. 

1. What is the compound interest of $256 for 3 years, 
. at 6 per cent. ? 

$ 256 given sum, or first principal. 
*06 



271^36 amount, or principal for 2d year. 
'06 



16^2816 compound interest, 2d year, > added to- 
271^36 principal, do. > gather. 

287^6416 amount, or principal for 3d year. 
'06 



1 7^25846 compound interest, 3d year, > added to* 
287'641 principal, do. ) gather. 

304^899 amount 

256 first principal subtracted. 

Ans* $ 48'899 compound interest for 3 years. 

2. At 6 per cent., what will be the compound interest, and 

what the amount, of $ 1 for 2 years ? what the amount 

for 3 years ? for 4 years ? for 6 years ? — — for 

6 years ? for 7 years ? for 8 years ? 

Ans. to the lasty $ 1'5934t. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of j^ 1 ; the amount of 
$ 3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years, 
into a table o( multipliers for finding the amount of amf 
for the same time. 



f «1. 
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TABUS, 

Showing the amount of $lyOTl£.y &c. for any 
years, not exceeding 24, at the rates of 5 and 
compound interest 

5 per cent. 

1*88564-- 

1'97993-- 

2'07892-- 

248287-- 

2*29201-- 

2*40661-- 

2*62695 

2*66329-- 

2*78596 - - 

2*92526-- 

3^07152-- 

3*22509 - - 



Y^KtSm 


5 per cent. 




6 per cent. 


1 


Yean. 


1 


1*05 


1*06 


13 


2 


1*1025 


1*1236 


14 


3 


1*15762- 


. 


1*19101 H 


— 


15 


4 


1*21550- 


- 


1*26247- 


— 


16 


5 


1*27628- 


- 


1*33822- 


- 


17 


6 


1*34009- 




1*41851 - 




18 


7 


1*40710- 




1*50363 - 


" 


19 


8 


1*47745 - 


- 


1*59384- 


- 


20 


9 


1*55132 - 


- 


1*68947- 


- 


21 


10 


1*62889 ^ 


- 


1*79084 -J 


- 


22 


11 


1*71033 - 


- 


1*89829 4- 


23 


12 


1*79585 - 


- 


2*01219- 


h 


24 



number of 
6 per cent 

6 per cent. 
2*13292-- 
2*26090-- 
2*39656 — 
2*54035-- 
2*69277-- 
2*85433 - - 
3*02559 — 
3*20713 -'- 
3*39956 - - 
3*60353 - - 
3*81974 - - 
4*04893-- 



Note 1. Four decimals in the above numbers will be suf- 
ficiently accurate for most operations. 

Note 2. * When there are months and days, you may first 
find the amount for the yearsy and on that amount cast the 
interest for the months and days ; this, added to the amount^ 
will give the answer. 

3. What is the amount of $ 600*50 for 20 years, at 6 per 
cent compound interest ? at 6 per cent. ? 

$ 1 at 5 per cent, by the table, is $ 2*65329 ; therefore, 
2*65329 X 600*50 = $ 1593*30 -|- Ans. at 5 per cent ; and 
3*20713 X 600*50 = $ 1925*881 + Am. at 6 per cent 

4. What is the amount of jS 40*20 at 6 per cent com- 
pound interest^ for 4. years? «— — for 10 y^s»n» ? .for 1&- 

years ? for 12 years ? for 3 years and 4 months ? 

" ' for 24 years, 6 months, and 18 days ? 

Ajis. to Icm^ $ 168*137. 
Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

From what has now been advanced we deduce the fol« 
lowing general 

RUIiE. 

I. To find the interest when the time is 1 year^ OTy to find thg^ 
mie per cent, on any sum of money y withoiU respect to Hmey as 
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ffte premium far vwwrance^ cammisswny &c., — ^Multiply the 
principal, or given sum, by the rate per cent, written as a 
decimal fraction ; the product, remembering to point off as 
many places for decimals as there are decimals in both the 
factors, will be the interest, &c. required. 

II. When there are mmthe and days m the given time, to find 
the interest on any sum of money at 6 per €ettt.y — Multiply the 
principal by the interest on $ 1 for &e given time, found by 
inspection, and the product, as before, will be the interest 
required, 

III. To find the interest on $1 atSpercent.yforany given 
time, by inspection, — It is only to consider, that the cents will 
be equal to half the greatest even number of the months ; 
and the mills wUl be 5 for the odd month, (if there be one,) 
and 1 for every 6 days. 

lY. If the sum given be in pounds^ shSUingSy pence and far" 
things^ — ^Reduce the shillings, &(wto the decimal of a pound, 
by inspection, (If 76;) then proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

V. If the interest required be at any other rate than 6 per 
cent. J {if there be months^ or months and daysy in the given itme,) 
— First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest, at the 
rate requirH, exceeds or falls short of the interest at 6 per 
cent., and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent., as the case may require, will 
give the interest at the rate required. 

Note, The interest on any number of dollars, for 6 days, 
at 6 per cent., is readily found by cutting off the unit or right 
— 4»iid figure ; those at the left hand will i^ow the interest in 
cents for 6 days. 

exampi.es for practice. 

1. What is the interest of $ 1600 for 1 year and S months ? 

Ans. $120. 

2. What is tlie interest of $ 5'ail, for 1 year 11 months ? 

Ans. $^668. 

3. What is the interest of $2*29, for 1 month 19 days, 
at 3 per cent. ? Ans. $ ^009. 

4. What is the interest of $ 18, for 2 years 14 days, at 7 
per cent .3 Ans. $2*569. 



T 91. ' StTPPLSMBNT TO INT3BRSST. 178 

5. What is the interest of $17<68, for 11 mcmthfl 28 
dajs? iljif. $1*054. 

6. What is the interest of $ 200 for 1 day ? 2 days ? 

3 days ? 4 days ? — ~ 6 days ? 

Am. for 6 days, $ 0*166. 

7. What is the interest of half a mill for ^67 years ? 

Ana. $0*017. 

8. What is the interest of $ 81, for 2 years 14 days, at i' 

per cent. ? J per cent. ? f per cent. ? 2 per 

cent. ? 3 per cent ? 4^ per cent. ? ■ 6 per 

cent. ? 6 per cent ? 7 per cent ? — 7j- per 

cent ? — 8 per cent. ? 9 per cent ? ■■ 10 per 

cent ? 12 per cent ? -^ — 12^ per cent ? 

^ r Ans. to lasty $20*643. 

9. What is the interest ^ 9^cents for 45 years, 7 months, 
11 days? *'' Ans. $0*245, 

10. A's note of $ 175 was given Dec. 6, 1798, on which 
was endorsed one yearns interest ; what was there due Jan. 
1, 1803? 

Note. Consult ex. 16, Stipplement to Subtraction of Com- 
pound Numbers. Ans. $ 207*22. 

11. B's note of $ 56*75 was given June 6, 1801, on inter- 
est after 90 days; what was there due Feb. 9, 1802 ? 

Ans. $68*19. 

12.C'snote of $^65*37 was given Dec. 3, 1797; June 
7, 1800, he paid $97*16; what was there due Sept 11, 
1800? Ana. $328*32. 

13. Supposing a note of $317*92, dated July 6, 1797, on 
which were endorsed the following payments, viz. Sept 1*8, 
1799, $208*04; March 10, 1800, $76; what was there 
due Jan. 1, 1801 ? Ana. $83*991. 



suppxjBiiiizsirr to iktsbisst. 

1. What is interest ? 2. How is it computed i* 3. What 
is understood , by rate per cent? 4. ■ by principal? 

5. by amount ? 6. by legal interest ? 7. -*— - 

by co&mission ? 8. — =- insurance? 9:. premium.' 

10. policy? 11. stock? 12. What is under- 
stood by stock being at jpar? 13, ——above par? 14* 

P* 
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below par ? 15. The rate per cent is a decimal car- 



ried to how many places ? 16. What are decimal esqprei^ 
sions lower than hundredths ? 17. How is interest, (when 
the time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent, or less, how may the ope- 
ration be contracted ? 19. How is the interest on $ 1, at 

6 per cent for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent., when there are months 
and days in the given time ? 21. When the given time ia 
less ihd.n 6 days, how is the interest " most readily found? 
22. If the sum given be in pounds, shillings, &c., how is in- 
terest cast ? 23. When the rate is any other than 6 per 
cent, if there be months and days in the given time, how is 
the interest found ? 24. What is the rule for casting interest 
on notes, &c. when partial payments have been made, and 
what is the principle on which the rule is founded ? 25. 
H^ow may the principal be found, the time, rate per cent, 
and amount being given ? 26. What is understood by (Us^ 
count ? 27. by present worth ? 28. How is the prin- 
cipal found, the time, rate per cent, and interest being given ? 
29. How is the rate per cent of gain or loss found, the 
pi ices at which goods are bought and sold being given ? 30. 
How is the rate per cent, found, the principal, interest, and 
time being given ? 31. How is the time found, the princi- 
pal, rate per cent, and interest being given ? 32. W^hat is 

simple interest? 33. compound interest? 34. How 

is compound interest computed ^ 

1. What is the interest of $ 273*51 for I year 10 days, at 

7 per cent ? Am. $ 19*677. 

2. What is the interest of $ 486 for 1 year,' 3 months, 19 
days, at 8 per cent. ? Ans. $ 50*652. 

3. D's note of $203*17 was given Oct 5, 1808, on inter- 
est after three months; Jan. 5, 1809, he paid $50; what 
was there due May 2, 1811 ? Ans. $ 174*63. 

4. E'g note of $870*06 was given Nov. 17, 1800, on in- 
terest after 90 days ; Feb. 1 1, 1805, he paid $ 186*06 ; what 
was there due Dec. 23, 1807 ? Ans. $ 1041 ^58. 

5. What will be the annual insurance^ at f per cent, on 
a hou3e valued at $ 1600 ? Ans. $ l(k 



-'*\ I 
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6« What will be the msurance of a ship and cargo, valued 

at $ 5643, at 1^ per cent ? at f per cent. ? — — at -fg 

per cent. ? at ^^ per cent. ? at f per cent. ? 

Note. Consult IT 82, ex. 11. 

Ans. at f percent. $42^322. 

7. A man having compromised with his creditors at 62 j> 
cents on a dollar, what must he pay on a debt of $ 137^46 ? 

Ans. $85<9Ii0. 

8. What is the value of $ 800 United States Bank stock, 
at 112^ per cent. ? Ans. $900. 

9. What is the value of $ 660'75 of stock, at 93 per cent. ? 

Ans. $521*497 

10. What principal at 7 per cent, will, in 9 months 18 days, 
amount to $ 422*40 ? Ans. $ 400. 

11. What is the present worth of $426, payable in 4 
years and 12 days, discounting at the rate of 5 per cent. ? 

In large sums, to bring out the cents correctly, it will 
sometimes be necessary to extend the decimal in the divisor 
to five places. Ans. $ 354*50^ 

12. A merchant purchased goods for $260 ready money, 
and sold them again for $ 300, payable in 9 months ; what 
did he gain, discounting at 6 per cent. ? Ans. $ 37*081. 

13. Sold goods for $3120, to be paid, one half in 3 
months, ^nd the other half in 6 months ; what must be dis- 
counted for present payment ? Ans. 68*492. 

14. The interest on a certain note, for 1 year 9 months, 
was $ 49*875 ; what was the principal ? Ans. $ 475. 

15. What principal, at 5 per cent, in 16 months 24 days, 
will gain $ 35 .? Ans. $ 600. 

16. If I pay $15*50 interest for the use of $600,9 
months and 9 days, what is the rate per cent, ? 

17. If I buy candles at $*167 per lb., and sell them at 
20 cents, what shall I gain in laying out $ 100 .? 

Ans. $19*76. 

18. Bought hats at 4 s. apiece, and sold them again at 4 «. 
9 d. ; what is the profit in laying out 100 iS. .^ 

Ans. 18 £. 158. 

19. Bought 37 gallons of brandy, at $ 1*10 per gallon, 
and sold it for $ 40 ; what was gained or lost per cent ? 

20. At 4 s. 6 d. profit on 1 £.y how much is gained in laying 
0!}t 100 £ ., that is, how much per cent ? Ans. 22 iS . 10 e. 

21. Bought cloth at $4*48 per yard ; how must I sell it 
to gain 12^ per cent ? Ans, $ 5*04. 
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22. Bought a barrel of powder for 4 iS. ; for how much, 
must it be sold to lose 10 per cent ? An$. S £. 12 8. 

23. Bought cloth at 15 s. per yard, which not proving so 
good as I expected, I am content to lose 47^ per cent ; how 
must I sell it per yard ? Ans. 12 s. 4^ d. 

24. Bought 50 gallons of brandy, at 92 cents per gallon, 
but by accident 10 gallons leaked out ; at what rate mitst I 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? Ans. $ 1^265 per gallon. 

25. A merchant bought 10 tons of iron for $ 950 ; the 
freight and duties came to $ 145, and his own charges to 
$ 25 ; how must he sell it per lb. to gain 20 per cent by it .^ 

Am. 6 cents per lb. 



BQVATZON or PAT: 
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IF 9d- Equation of payments is the method of finding the 
mean time for the payment of several debts, due at different 
times. 

1. In how many months will $ 1 gain as much as 5 dol- 
lars will gain in 6 months ? 

2. In how many months will $ 1 gain as much as $ 40 
will gain in 15 months ? Ans, 600. 

3. In how many months will the use of $ 5 be worth as 
much as the use of $ 1 for 40 months ? 

4. Borrowed of a friend $1 for 20 months; afterwards 
lent my friend $ 4 ; how long ought h^ to keep it to become 
indemnified for the use of the $1? 

5. I have three notes against a man ; one of j^ 12, due in 
3 months ; one of $ 9, due in 5 months ^ and die other of 
$ 6, due in 10 months ; the man wishes to pay the whole at 
once; in what time ought he to pay it ? 

$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 months is the same as $ 1 for 45 months, and 
$ 6 for 10 months is the same as $ 1 for 60 months. 

27 in 

He might, therefore, have $1 141 months, and he may 
keep 27 dollars ^ part as long ; that is, 4/^ == 5 montm 
6 + days, Answer, 



r 
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Hence, To find the mean time for several paymaOSj — Rule : 
— ^Multiply each sum by its time of payment, and divide the 
sum of the products by the sum of the paym^ntSj and the 
quotient will be the andwer. 

Note. This rule is founded on the supposition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time before it 
is due ; but^ in the first case, the gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
case, the loss is only' equal to the discount of the debt for that 
time, which is always less than the interest; therefore, the 
rule is not exactly true. The error, however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
8 mondis ; and it is agreed to make one payment of the 
whole : in what time ought that payment to be ? 

Am. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : what 
is the equated time for the payment of the whole ? 

Afis. 6 months, 7 days -j-. 
'8. A owes B $ 600, of which $ 200 is to be paid at the 
present time, 200 in 4 months, and 200 in 8 months ; what 
is the equated time for the payment of the whole ? 

Ans. 4 months. 

9. A owes B ^ 300, to be paid as follows : -J in 3 months, 

j- in 4 months, and the rest in 6 months : what is the equated 

time ? Ans. 4j- months. 



RATIO s 

OR 
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IT 93. 1. What part of 1 gallon is 3 quarts ? 1 gallon is 
4 quarts, and 3 quarts is f of 4 quarts. Ans. ^ of a gallon* 

2. What part of 3 quarts is 1 gallon ? 1 gallon, being 4 
quarts, is f of 3 quarts ; that is, 4 quarts is 1 time 3 quarts 
and i of another time. Ans. f = 1^. 
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3. What part of 5 bushels is 12 bushels ? 

Finding what part one number is of another is the same 
as finding what is called the ratiOj or relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio of 5 bushels to 12 
bushels ? The Answer is J^ = 2f . 

HaHoj therefore, may be defined, the number of times one 
number is contained in another ; or, the number of times one 
quantity is contained in another quantity of the same kind. 

4. What part of 8 yards is 13 yards ? or. What is the ratio 
of 8 yards to 13 yards ? 

13 yards is -^ of 8 yards, expressing the diTision^ac/t{ma%. 
If now we perform the division, we have for the ratio l^ ; 
that is, 13 yards is 1 time 8 yards, and f of another time. 

We have seen, (IT 15, sign^) that division may be expressed 
fractianaUy. So also the ratio of one number to another, or 
the part one number is of another, may be expressed frac- 
tionally, to do which, make the number which is called the 
party whether it be the larger or the smaller number, the nu- 
merator of a fraction, under which write the other number for 
a denominator. When the question is, What is the ratio, &c. ? 
the number last named is the part ; consequently it must be 
made the ntimeraior of the fraction, and the number first 
named the denominator. 

5. What part of 12 dollars is 11 dollars ? or, 11 dollars is 
what part of 12 dollars ? 11 is the number which expresses 
the part. To put this question in the other form, viz. What 
is the ratiOj &c. ? let that number, which expresses the party 
be the number last named ; thus. What is the ratio of 12 dol- 
lars to 11 dollars? Ans. -j^-. 

6. What part of 1 iS. is 2 s. 6 d. ? or. What is the ratio of 
1^. to 2 s. 6d. ? 

I £. z=. 240 pence, and 2 s. 6 d. r= 30 pence ; hence, 
f^ = j-, is the Answer. 

7. Whatpartof 13 s. 6d. is 1 £. 10 s. ? or, What is the rap 
tioof 13s. 6d. to 1 £. 10s.? Ans. ^. 

8- What is the ratio of 3 to 6 ? of 6 to 3 ? of 

7 to 19? of 19 to 7? of 16 to 90? of 90 to 

15 ? of 84 to 160 ? of 160 to 84 ? of 616 to 

HOT ? of 1107 to 616 ? Ans. to the lastj 4. 
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FROFORTXOXrg 

OR 

TBS RUKE OF TBXCi&XI. 

IT 94. 1. If a piece of cloth, 4 yards long, cost 12 dollars, 
what will be the cost of a piece of the same cloth 7 yards 
long ? 

Had this piece contained twice the number of yards of the 
first piece, it is evident the price would have been twice as 
much ; had it contained 3 times the number of yards, the 
price would have been 3 times as much ; or had it contained 
only half the number of yards, the price would have been 
only half as much ; that is, the cost of 7 yards will be such 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 
J of 4 yards ; consequently, the price of 7 yards must be J of 
the price of 4 yards, or J of 12 dollars. J of 12 dollars, that 
is, 12 X J = ^ = 21 dollars. Answer. 

2. If a horse travel 30 miles in 6 hours, how many miles 
will he travel in 11 hours, at that rate ? 

11 hours is -^ of 6 hours, that is, 11 hours is 1 time 6 
hours, and |^ of another time ; consequently, he will travel, in 
1 1 hours, 1 time 30 miles, and f of another time, that is, the 
ratio between the distances will be equal to the ratio be- 
tween the times. 

■V- of 30 miles, that is, 30 X V- = H^ = 55 miles. If, 
then, no error has. been committed, 55 miles must be ^ of 
30 miles. This is actually the case ; for |^ = ■^. 

Ans. 55 miles. 

Quantities which have the same ratio between them are 
said to be proportional* Thus, these four quantities, 

hours, hours, miles, miles. 

6, 11, 30, 65, 

written in this order, being such, that the second conialliJ 
the first as many times as the fourth contains the third, that 
is, the ratio between the third and fourth being equal to the 
ratio between the first and second, form what is called a pro- 
portion. 

: It follows, therefore, that proportion is a combination of two 
tqual ratios. Ratio exists between ttoo numbers; but pnh 
portion requires at least three. 
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4 

To denote that there is a proportion between the numbeif 
6, 11) 30, and 55, they are written thus : — 

6 : 11 : : 30 : 55 

which is read, 6 is to 11 as 30 is to 55 ; that is, 6 is the 
same part of 11, that 30 is of 55 ; or, 6 is contained in 11 as 
many times as 30 is contained in 55 ; or, lastly, the ratio or 
relation of 11 to 6 is the same as that of 55 to 30. 

IT Mm The first term of a ratio, or relation, is called the 
aniecedentj and the second the consequent. In a proportion 
there are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the second ; the con- 
sequent of the first ratio, and that of the second. In the 
proportion 6 : 11 : : 30 : 55, the antecedents are 6, 30 ; the 
consequents, 11, 55. 

The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator of the 
fiftction, which expresses the ratio or relation. Thus, the 
first ratio is ^, the second ^ = -^ ; and that these two 
ratios are equal, we know, because the fractions are equal. 

The two fractions ^ and ^ being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of Jhe one will become equal to the numerator of the other, 
and, consequently, that 11 multiplied by 30 will give the 
same product as 55 multiplied by 6. This is actually the 
case; for 11 X 30 = 330, and 55 X 6 = 330. Hence it 
follows, — If four numbers be in proportiony the product of the 
firsf and last^ or of the two extremesy is equal to the product of 
the second and thirds or of the two means. 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take the last example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
tfaos:— - 

hoan. hsan. miles. inilei. 

6 : 11 : : 30 

Now, since the product of the extremes is equal to the 
product of the means, we multiply together the two means, 
11 and 80, which makes 330, and, dividing this product by 
the known extreme, 6, we obtain for the result 55, that i8| 
65 miles, which is the other extreme, or term, sought 



64 : 186 : : 9 
9 
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S. At $ 54 for 9 barrels of flour, how many barreb mvj 
be purchased for $ 186 ? 

In this question, the unknown quantity is the number of 
barrels bought for $ 186, which ought to contain the 9 bar- 
rels as many times as $ 186 contains $54; we thus get the 
following proportion : 

aaUan. dollars, barroli. ImneUL The product, 1674, 

of the two means, di- 

vided by 64, the 

54 ) 1674 ( 31 btareh, the Answer. tn^^n extreme, give* 

162 31 barrels for ibe 

other extrerce, which 

54 is the term sought, 

54 or Answer. 

Any three terms of a proportion being given, the operation 
by which we find the fourth is called the Rule of Three. A 
Just solution of the question will sometimes require, that tha 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the produol 
of the extremes shall be equal to that of the means. 

4. If 3 men perform a certain piece of work in 10 days, 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known terra of the same kind, viz. 
10 days, is made the third term. The two remaining temvs 
are 3 men and 6 men, the ratio of which is f . But tlie 
more* men there are employed in the work, the less time wiU 
be required to do it ; consequently, the days will be less in 

• The rule of three has sometimes been divided into direct and inrerfef a dSw- 
tiiiction which is totally useless. It may not however be amiss to cxplaia, in this 
place, in what this distinction consists. " 4 

The Rtde of Three Direct is when nM>r« requires morCf or less reriitires /!e», as 
in this example : — If 3 men dig a trench 48 feet long in a certaiu time, how many 
feet will 12 men dig in the same time ? Here it is obvious, that tha more, men 
tliere are employeo, the more work will be done ; and therefore; in this instance^ 
more requires more. Again : — ^If 6 men dig 48 feet in a given lime, how much 
will 3 men dig in the same tinie 7 Here less requires less, for (he less men than 
are employed, the less work will be done. 

The Rule of Three htoerse is when vMre requires U9$f or less requires mOrp, as 
in this example : — ^If 6men dig a certain quantity of trench in 14 houre, how niQHQf 
hours will it require 12 men to dig the same quanUty t Here mare requires <bm; 
tfiBt is, 12 men Deing more than 6, will require less time. Again '.-^If 6 men p6P- 
Arm ft piece of work in 7 days, how long will 3 men be in performmgUie K«me 
work T Here less requires wort ; for the number of men, being ksi, wiU require 
fMmtinMk 

Q 
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proportion as the number of men is greater. There is stOl a 
proportion^ in this case, but the order of the terms is iniverted; 
for tiie number of men in the second set, being two timet 
that in the first, will require only one half the time. The 
first number of days, therefore, ought to contain the second 
as many times as 'the second number of men contains the 
first. This order of the terms being the reverse of that aa- 
figned to them in announcing the question, we say, that the 
number of men is in the inverse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writuig the proportion, 
3 men : 6 men, (f,) we write it, 6 men : 3 men, (|,) that is, 

men. men. days. days. 

6 : 3 : : 10 

Note. We invert the ratio when we reverse the order 
of the tarms in the proportion, because then the ahtece* 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequentiy, the terms of the fi*ac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by f = 2, being in- 
verted, is J = ^. 

Having stated the proportion as above, we divide the pro- 
duct of the means, (10 X 3 = 30,) by the known extreme, 
6, which gives 6, that is, 5 days, for the other extreme, or 
term sought. Am. 5 days» 

From the examples and illustrations noW given we deduce 
the following general 

KUIiE. , 

Of the three given numbers, make that the third term 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whether the an- 
swer will be greater or less than this term. If the answer is 
to be greater, place the greater of the two remaining num- 
bers for the second term, and the less number for the first 
term ; but if it is to be less, place the , less of the two r^ 
maining numbers for the second term, and the greater for 
the first ; and, in either case, multiply the second and third 
tenqs together, and divide the product by the first for the 
answer, which will always be of the same denomination at 
the third term. 
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JVbftp 1. If the first and second terms com ^^t 

nominations, they must both be reduced t( 
nomination ; and if the third term be a comj 
either must be reduced to integers of the lovoesi^ 
ox the low denominations must be reduced to ^ ^^^* ^/ 
the highest denomination contained in it 

Note 2. The same rule is applicable, whether the given 
quantities he integral, fractional, or decimal. 

£XAHPI.ES FOR PRACTICE. 

5. If 6 horses consume 21 bushels of oats in 3 weeks, 
how many bushels wijl serve 20 horses the same time ? 

Ans. 70 bushels. 

5. The above question rextersed. If 20 horses consume 70 
bushels of oats in 3 weeks, how many bushels will serve 6 
horses the same time ? Ans. 21 busheli*. 

7. If 365 men consume 75 barrels of provisions in 9 
months, how much will 500 men consume in the same time ) 

Ans. 102f^ barrels. 

8. If 500 men consume 102^ barrels of provisions in 9 
months, how much will 365 men consume in the same 
time ? Ans. 75 barrels. 

9. A goldsmith sold a tankard for \0 £>. 12 s., at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of it. 

Ans. 3d oz. 15 pwt. 

10. If the moon move 13® 10' 35" in 1 day, in what time 
does it perform one revolution ? Ans. 27 days, 7 h. 43 m. 

11. If a person, whose rent is $ 145, pay $12^63 parish 
taxes, how much should a person pay whose rent is $ 373 ? 

Ans. $32^925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $ 6 ? Ans. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
oo£fee cost, if S lbs. of sugar are worth 5 lbs. of cofiee ? 

Ans. $20. 

14. If I give $6 for the use of $100 for 12 months, 
what must I give for the use of $ 357^82 the same timp } 

Ans. $21<469. 

15. There is a cistern which has 4 pipes ; the first will 
« fill it in 10 minutes, the second in 20 minutes, the third in 
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rates, and th€ fourth in 80 miautes ; m wkat time wiii 
four, niDning together, fill it ? 

■A + A + A + bV — 3ft cistern in 1 minute. 

Am. 5^ minutes. 

16. If a family of 10 persons spend 3 bushels of malt in 
a mouth, how many bushels will serve them when there are 
30 in the family ? Am, 9 bushela 

jIVbte. The rule of proportion, although of frequent use, 
is not of indispensable necessity ; for all questions under it 
may be solved on general principles, without the formality 
of a propoiilon ; that is, by analysis^ as already shown, IT 65, 
ex. 1. Thus, in the above example, — ^If 10 persons spend 
3 bushels, 1 person^ in the same time, would spend ^ of 8 
bushels, that is, ^ of a bushel ; and 30 persons would spend 
30 times as much, that is, |^ = 9 bushels, as before. 

17. If a staff, 5 ft. 8 iu. in length, cast a shadow of 6 feet, 
kow high is that steeple whose shadow measures 153 feet? 

Ans. 144^ feet 

18. The same by analysis. If 6 n« shadow require a staff 
of 5 ft. 8 in. =: 68 in., 1 ft. shadow will require a staff of 
^ of 68 in. or -^ in. ; then, 153 ft. shadow will require 153 
times as much ; that is, ^^ X 153 = t o|Q* = 1734 in. = 
144} ft., as before. 

19. U d £. sterling be equal to 4 iS« Massachusetts, how 
much Majssachusetts is equal to 1000 £ . sterling ? 

Ans. 1333 £. 6 s. 8 d. 

20. If 1333 iS . 6 s. 8 d. Massachusetts, be equal to 1000 iS . 
sterling, how much sterling is equal to 4 iS . Massachusetts } 

Ans. 3£. 

21. If 1000 £ . sterling be equal to 1333 £ . 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal to 3 i@ . ster- 
ling? Ans. 4 iS. 

22. If3£. sterling be equal io4 £. Massachusetts, how 
much sterling is equal to 1333 iS . 6 s. 8 d. Massachusetts ? 

Ans. 1000 £ . 

23. Suppose 2000 soldiers had been supplied with bread 
sufficient to last them 12 weeks, allowing eacl\ man 14 
ounces a day; but, on examination, they find 105 barrels, 
containing 200 lbs. each, wholly spoiled ; what must the al* 
iowancc be to each man, that the remainder may last them 
ike same time ? Ans. 12 oz. a dajjr. 
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94. Suj>{ios& 2000 soldiers were put to an allowance of 
12 oz. of bread per day for 12 weeks, having a seventh part of 
their bread spoiled ; what was the whole weight of their 
bread, good and bad, and how much was spoiled ? 

- { The whole weight, 147000 lbs. 
;^"** ^ Spoiled, - - 2100011s. 

25. 2000 soldiers, having lost 105 barrels of bread, 

weighing 200 lbs, each, were obliged to subsist on 12 02. a 
day for 12 weeks ; had none been lost, they might have had 
14 oz. a day; what was the whole weight, .including what 
was lost, and how much had they to subsist on ? 

J ( Whole weight, 147000 lbs. 
•^'"" I Left, to subsist on, 126000 lbs. 

26. 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks ; what was 
the whole weight of their bread, including that lost, and how 
much might they have had per day, each man, if none had 
been lost ? C Whole weight, 147000 lbs. 

Ans. < Loss, - - 21000 lbs. 

( 14 oz. per day, had none been lost 

27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 2 months ; I demand how many men must 
be employed about it. Ans, 480 men. 

28. There is a cistern having a pipe which will empty it 
in 10 hoiirs ; how many pipes of the same capacity will 
empty it in 24 minutes ? Ans, 25 pipes. 

29. A garrison of 1200 men has provisions for 9 mouths, 
at the rate of 14 oz. per day ; how long will the provisions 
last, at the same allowance, if the garrison be reiiTforced by 
400 men ? Ans. C J months. 

30. If a piece of land, 40 rods in length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 rods 
long ? Ans, 6§ rods. 

31. If a man perform a journey in 15 days when the days 
are 12 hours long, in how many will he do it when the daya 
are but 10 hours long ? ' Ans. 18 days. 

32. If a field will feed 6 cows 91 days, how long will it 
feed 21 cows? -4?^. 26. days. 

33. Lent a friend 292 dollars for 6 months; some tin^c 
after, he lent me 806 dollars • how long may I keep it io 
balance the favour ? Ans. 2 months 5 -f- day& 
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M. If 80 men can perfonn apiece of work in II dajBp 
kow many men will accomplish another piece of work, 4 
times as big, in a fifth part of the time ? Ans. 600 men. 

85. U^i lb. of sugar cost ^ of a shilling, what will |} 
of a lb. cost? Asu. 4 d. mH q. 

Note, See IT 65, ex. 1, where the above question k 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same IT. 

36. If 7 lbs., of sugar cost ^ of a dollar, what cost 12 lbs. ? 

Am. $lf. 

37. If 6i yds. of cloth cost $ 3, what cost 9^ yds. ? 

Atis. $4^269. 

38. If 2 oz. of silver cost $ 2^4, what costs f oz. ? 

Arts. $0*84. 

39. If f oz. cost $iiy what costs I oz. ? Ans. $ 1^283. 

40. If ^ lb. less by | lb. cost 13^ d., what cost 14 lbs. 
less by i of 2 lbs. ? Ans. 4 ^. 9 s. 9^d. 

41. If i yd. cost $ ij what will 40j- yds. cost ? 

Ans. $59^062. 

42. If ^ of a ship cost $ 261, what is ^^ of her worth ? 

Ans. ji53'785. 

43. At 3| £ . per cwt, what will 9| lbs. cost ? 

Ans. 6 s. 3-^ d. 

44. A merchant, owning f of a vessel, sold f of his share 
for $ 957 ; what was the vessel worth ? Ans, $ 1794'375. 

46. If f yd. cost ^£.^ what will ^ of an ell English cost? 

Ans. 17 s. 1 d. 2f q. 

46. A merchant bought a number of bales of velvet, each 
containing 129^ yds., at the rate of $ 7 £ot 5 yds., and sold 
them out at the rate of ^11 for 7 yds., and gained $200 
by the baa gain ; how many bales were there ? An$, 9 bales. 

47. At $ 33 for 6 barrels of flour, what must be paid for 
1 78 barrels ? An^. i«79. 

48. At $ 2^25 for 847 cwt of hay, how much is tEat per 
ton? Ans. $14495. 

49. If 2^5 lbs. of tobacco cost 75 cents, how much will 
185 lbs. cost ? Ans. $ 5^55. 

50. What is the value of 45 of a hogshead of lime, at 
$ 2*39 per hhdi ? ^ Ans. $ 0*3586. 

51. If 45 of a hhd. of lime cost $0^3585, what is it per 
khd.? Am. $2'39. 
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COMPOUND PROPORTION. 

IT M. It frequantly happens, that the relation of the 
quantity required, to the given quantity of the same kind, 
depends upon several circumstances combined together; it 
is then called Compound Proportion^ or Double Rule of Three. 

1. If a man travel 273 miles in 13 days, travelling only 
7 hours in a«day, how many miles will he travel in 12 days, 
if he travel 10 hoi!irs in a day ? 

This question may be solved several ways. First, by anal^ 



If we knew how many miles the man travelled in 1 houc, 
H is plain, we might take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this again, taken 12 times, would bs 
the number of miles he would travel in 12 davs. travelling 
10 hours each day. 

If he travel 273 miles in 13 days, he will travel ^ of 273 
miles ; that is, ^f^ miles in 1 day of 7 hours ; and ^ of ^f^ 
miles is ^^ miles, the distance he travels in 1 hour : then, 
10 times ^^ = ^j^^ miles, the distance he travels in 10 
hours ; and 12 times ^J-p = sy^go = 360 miles, the dis- 
tance he travels in 12 days, travelling 10 hours each day. 

Am. 360 miles. 

But the object is to show how the question may be solved 
by proportion : — » 

First ; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber of days the' man travels, and the number of hours he 
travels each day. 

We will not at first consider this latter circumstance, but 
suppose the number of hours to be the same in each case : 
the question then will be, — If a man travel 273 ndks in 13 
da^Sy kow many fniles wUl lie travel iit 12 days ? This wiU 
furnish the following proportion : — 

13 days : 12 days : : 273 miles : miles 

which gives for the fourth term, or answer, 252 miles« 

Now, taking into consideration the other circumstance, or 
that of the hourSy we must say, — If a many travelling 7 himn 
« day for a certain number of daysy travels 252 mile$y hm» far 



will he travel in the Mxne timcj if he travel 10 hounin a da§ 7 
This will lead to the following proportion : — 

7 hours : 10 honrs : : 252 miles : miles. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to the fourth term, of 
answer, the same proportion that 13 days has to 12 daysi 
and that 7 hours has to 10 hours. Stating this in the form 
ai a proportion, we have 

hy which it appears, that 273 is to he multiplied hy hoth 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X 10, and divided by the product of 13 X 7, which, be- 
ing done, gives 360 miles for the fourth term, or answer, m 
before. * 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 11 hours each, can dig a trench 
^30 yards long, 3 wide, and 2 deep, in how many days, of 
hours each, will 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depfends on fioe ciramistances, viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and deptli of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named : — 

1st. The number of men employed. Were all the circum- 
ttances in the two cases alike, except the number of men and 
the number of days, the question would consist only in finck 
ing in how many days 24 men would perform the work which 
248 men had done in 5 days ; we should then have 

24 men : 248 men : : 5 days : days. 

2d. Hours in a day. But the first labourers worked 11 
hours in a day, whereas the others worked only 9 ; leas hours 
will require more days, which will give 

9 hours : 11 hours : : 5 days : days. 

3d. Length of the ditches. The ditches being of unequal 
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length, as many more days will be necessary as the aeeoiid 
fa longer than the first; hence vre shall have 

230 length : 420 length : : 5 days : '.. days. 

4th. Width. Taking into consideration the widths, which 
•re different, we have 

3 wide : 6 wide : : 6 days : days. 

5th. Depths. Lastly, the depths being different, we have 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, that 5 days has to the fourth 
term, or answer, the same proportion 

tSi.at 24 men has to 248 men, whose ratio is ^fjfy 
that 9 hours has to 11 hours, the ratio of which is -^ 

that 230 length has to 420 length, ^^, 

that 3 width has to 5 width, ^ 

tliat 2 depth has to 3 depth, «• }» 

all which stated in form of a proportion, we have 



eommon term. 
5 dftys : days* 



tr 97, The continued product of all the second terms 
246 X 11 X 420 X 5 X 3, multiplied by the third term, 
6 days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
288^(f^jy days for the fourth term, or answer. 288^. 

But the first and second terms are the fractions ^, V> 
fJJ, f and f , which express the ratios of the men; and of 
the hours, of the lengths, widths and depths of the two 
ditches. Hence it follows, that the ratio of the number of 
days given to the number of days sought, is equal to the pro- 
duct of all the ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product of all the ratios is found by multiplying t^ 

gether the fractions which express them, thus, 34 x 9 xsso 
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ntdo of the quantity required to the given quantity of the saraa 
kind. A ratio resulting in this manner, from the multiplioBh- 
tioB of several ratios, is called a compomd ratio. 

From the examples and illustrations now given we de- 
duce the following general 

RULE 

for solving questions in compound proportion, or doubk 
rule of three, viz. — Make that number which is of the 
same kind widi the required answer, the third term ; end, 
of the remaining numbers, take away two that are of the 
game kind^ and arrange them according to the directions 
given in simple proportion ; then, any other two of the same 
kind, and so on till all are used. 

Lastly, multiply the third term by the continued product 
of the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. 

£XAMPIiES FOR PRACTICE. 

I. If 6 men build a wall 20 ft. long, 6 ft. high, and 4 fi 
thick, in 16 days^ in what time will 24 men build one 200 
ft. long, 8 ft high, and 6 ft. tbick I Ans, 80 days. 

3. If the freight of 9 hhds. of sugar, each weighing 13 
ewt, 20 leagues, cost 16 £ ., what must be paid for ths 
freight of 50 tierces, each weighing 2^ cwt., 100 leagues ? 

.4/19. 92 ^. 11 s. lOf d 

3. If 56 lbs. of bread be sufficient for 7 men 14 days, how 
much bread will ser^'e 21 men 3 days ? Am, 36 Iba. 

The same by analysis. If 7 men consume 56 lbs. of bread, 
1 man, in the same time, would consume f of 56 lbs. =r 
^ lbs. ; • and if he consume -^ lbs. in 14 days, he would 
consume iV of V^ = fS ^h. in 1 day. 21 men would- con- 
sume 21 times so much as 1 man; that is, 21 times ^ = 
-LJ^ lbs. in 1 day, and in 3 days they would consume 3 
times as much ; that is, ^ff^ = 36 lbs., as before. 

Ans. 36 lbs. 

Note. Having wrought the following examples by the 
rule of proportioui let the pupil be required to do the same 
by analysis. 

4. If 4 reapers receive $11^04 for 3 days' wcnrk, how 
qaanj men may be hired 16 days for $ 103^04 ? 

Ans, t vaexL 
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5. If 7 oz. 5 pwt of bread be bought for 4f d. when com 
is 4 8. 2d. per bushel, what weight of it may be bought foi 
1 •• 2 d. when the price per bushel is 5 8. 6 d. ? 

Ao9. 1 lb. 4 oz. 8|^ ]^wt8b 

6. If $ 100 gain $6 in 1 year, what will $400 gam in 
Qf months ? 

Note. This and the three following examples reciproeally 
prove each other. 

7. If $ 100 gain $6 in 1 year, in what time will $400 
gain $18? 

8. If $400 gain $ 18 in 9 months, what is the rate per. 
cent, per annum ? 

.9. What principal, at 6 percent per. ann., will gain $ 18 
in 9 months ? 

10. A usurer put out $ 75 at interest, and, at the end of 8 
months, received, for principal and interest, $ 79 ; I demand 
at what rate per cent he received interest 

Ans. 8 per cent 

11. If 3 men receive 8^ £. for 19j^ days' work, how 
much must 20 men receive for 100^ days' ? 

Ans. 305 jS. 08. 8 d. 



1 
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QUESTIONS. 

1. What is proportion? 2. How many numbers ar&re- 
qnired to form a rmK ? 3. How many to form a proportion ? 

4. What is the firHerm of a ratio called ? 5. the second 

term ? 6 . WhiJBTS taken for the numerator, and which for 
the denominator?^f . the fraction expressing the ratio ? 7. 
How may it be known when four numbers are in proportion ? 
8, Having three terms in a proport' jn given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio* be- 
come inverted ? 11. What is the rule in proportion ? 12. 
In what denomination will the fourth term, or answer, be 
fcund? 13. If the first and second terms contain different 
denominations, what is to be done ? 14. What is compound 
proportion, or double rule of tliree ? 15» Rule ? 
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I. If I buy 76 yds. of cloth for $ 11347, what does It 
cost per ell English ? Am. . $ 1^861. 

2* Bonffht 4 pieces of Holland, each containing 24 elk 
Eng^h, tor $ 96 ; how much was that per yard ? 

Ans. #0^80, 

3. A garrison had provision for 8 months, at the rate of 
15 ounces to each person per day ; how much must be al 
lowed per day, in order that tiie provision may last 9j 
months? Ans, 12|^oz. 

4. How much land, at $ 2^50 per acre, must be given in 
exchange for 360 acres, at $ 3^75 per acre ? 

Ans. 540 acre& 

5. Borrowed 185 quarters of com when the price was 
19 s.; how much must I pay when the price is 17 s. 4 d. ? 

Ans. 202|^ 

6. A person, owning {• of a coal mine, sells f of his share 
£>r 171^. ; what is the whole mine worth ? Asis. 3S0i&. 

7. If f of a gallon cost f of a dollar, what costs f of a 
tun ? Ans. $ 140. 

8. At 1^ JS . per cwt, what cost 3^ lbs. ? Ans. 10^ d. 

9. If 4j|- c>vt can be carried 36 miles for 35 shillings, how 
many pounds can be carried 20 miles for the same money ? 

Ans. 907^ lbs, 

10. If the sun appears to move from east to west 360 de- 

fi^rees in 24 hours, how much is that in each hour ? in 

each minute ? in each second ? - 

Ans. to last^ 15" of a deg. 

II. If a family of 9 persons spend $ 450 in 5 montlis, how 
much would be sufficient to maintain them 8 months if 5 
persons more were added to the family? . Ans. $ 1120. 

Note. Exercises 14th, 15th, 16th, 17th, IStb, 19th,. and 
20th, ^' Supplement to FrctctianSj''^ afford additional examples 
in single and double proportion, should more examples be 
thought necessary. 



IT M. 1. Two o^pn own a ticket; the first owns^ and 
the second owns f of it; the ticket draws a prize of 40 dol- 
lars ; what is each man's share of the meney ? 
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2. Two men purchase a ticket for 4 dollars, of which one . 
pays 1 dollar, and the other Z dollars; the ticket draws 40 
dollars ; what is each man's share of the money ? 

3. A and B bought a quantity |of cotton ; A ]>aid 100 
dollars, and B 200 dollars; they sold it so as to gain 30 
dcUafrs ; What were their respective shares of the gain ? 

The process of ascertaining the respective gains or losses 
of inldividuals, engaged in joint trade, is called the Rule of 
Fellowship, 

The money, or value of the articles employed in trade, is 
called the Capital^ or Stock ; the gain or loss to be shared is 
called the Dwidend, 

It is plain, that each mavPs gain or loss ought to have the 
same relation to the wkole gain or loss, as his share of the ji 

stock does to the whole stock, | 

H^ce we have this Rule : — ^As the wholk stock: to each 
man's shaare of the stock : : the whole gain or loss : his share ' 

of the gain or loss. 

4. Two persons have a joint stock in trade ; A put in 
$250, and B $350; they gain $400; what is each man's 
^are of the profit? 

OPERATION. 
A's stock, $250 ^ Then, 

B's stock, $350 f 600 : 250 : : 400 : 166*666§ dolb. A's gain. 
Whole stock, $600 ) 600 : 350 : : 400 : 2a3*3334 dolls. B's gain. 

The pupil will perceive, that the process may be contract- 
ed by cutting oflf an equal number of ciphers from the first 
and semmdj or first and third terms ; thus, 6 : 250 : : 4 : 
166<666f , &c. 

» It is obvious, the correctness of the work may be ascer- 
tained by finding whether the sums of the^Aoret of the gains 
are equal to the whole gain ; thus, $ 166<666§+ $23^^333^ 
==: $ 400, whole gain. 

5* A, B and C trade in company ; A's capital was $ 175, 
B's $ 200, and C's $ 500 ; by misfortune they lose $ 250 ; 
what loss must each sustain ? ( $ 50^ A's k>is. 

An6.{$ 57442^, B's loss. 
( $142^8571, C's loss. 
9. Divide $600 among 3 persons, so that their shares 
WKgf be to each other as 1, 2, 3, respectively. 

Am, $100, $200, and $S00t 

R 
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7. Two merchants, A and B, loaded a ship witli 500 
khds. of rum ; A loaded 350 hhds., and B the rest ; in a 
Btonn, the i^eamen were obliged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Am. a 70, and B 30 hhds. 

8. A and B companied ; A put in $ 45, and took out f 
of the gain ; how much did B put in ? .^. $ 30. 

Note. They took out in the same proportion as thej put 
in ; if 3 fifths of the stock is $ 45, how much is 2 fifths 
of it ? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, | as much as B ; 
what was the stock of each ? 

. ( $ 133^333^, A's stock. 
^*' I $ 266*666f , B's stock. 

10. A bankrupt b indebted to A $ 780, to B $ 460, and 
to C $760; his estate is worth only $600; how must it 
be divided ? 

Note. The question evidently involves the principles of 
fellowship, and may be wrought by it 

Ans. A $234, B $ 138, and C $228. 

11. A and B venture equal stocks in trade, and clear 
$ 164 ; by agreement, A was to have 5 per cent of the 
profits, because h^ managed the concerns; B was to have 
but 2 per cent. ; what was each one's gain ? and how much 
did A receive for bis trouble ? 

Ans. A^s gain was $117442f, and B's $46,857f, and 
A received $ 70*285f for his trouble. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amount to 15 per cent yearly, what 

will be the profit accruing to 1 share ? to 2 shares > 

— ' — to 6 shares ? to 25 shares? 

Ans. to the last. $ 450. 

13. In the above-mentioned factory, repairs are to be made 
which will cost $ 340 ; what will be the tax, on each share, 

necessary to raise the sum ? on 2 shares ? on 3 

shares? -*-— on 10 shares? Ans. lo the lasty $34. 

14. If a town rai$e a tax of $ 1850, and the whole town 
be vfahied at $37000, what will that be on $ 1 ? What 
will be the tax of a man whose property is vaVaed at $ 1780 ? 

Ans. $H)5 on a dollar, and $89 on $1789. 
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• IT M> !« assessing taxes, it is necessary to have an in- 
ventoiy of the property, both real and personal, of the whole 
town, and also of the whole number of polls ; and, as the polls 
are rated at so much each, we must first take out from the 
whole tax what the poUs ameunt to, and the remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 3, 
&€., to 10 dollars ; then on 20, 30, &c., to 100 dollars ; and 
dien on 100, 200, &c.,to 1000 dollars. Then, knowing the 
inventory of any individual, it is easy to find the tax upon his 
property- 
Id. A certain town, valued at $64530, raises a tax of 
$2259^90; there are 540 polls, which are taxed $^60 
each ; what is the tax on a dollar, and what will be A's tax, 
whose real estate is valued at $ 1340, his personal property 
at $ 874, and who pays for 2 polls ? 

540 X ^0 = $324, amount of the poll taxes, and 
$2259*90 — $324 = 1935*90, to be assessed on property. 
$64630 : $1935*90 : : $1 1 *03; or, i|||^= *03, tax on $1. 

TABIi£. 



Tax on 1 is 

2 .. 

3 .. 

4 .• 

•••••.•••■.• o •• 

6 .. 

7.. 

8 .. 

9 .. 



dolls. 
*03 

*06 
*09 

*15 
*18 
*21 
*24 
*27 



Jolb. 

Tkx on 10 is 
20 .. 



)...«*•..*• 



30 
40 
50 
60 
70 
80 
90 



dolla. 

*30 
*60 
*90 
1*20 
1*50 
1*80 
2*10 
2*40 
2*70 



dolls. dolls. 

Tax on 100 is 3* 



200 
300 
400 
500 
600 
700 
600 
900 
1000 



6* 
9* 
12* 
16* 
18* 
21* 
24* 
27* 
30* 



Now, to find A's tax, his real estate being $ 1340, 1 find^ 
by the table, that 

The tax on - - - $1000 - 
The tax on - - - 300 - 

The tax on - - - 40 - 



- IS - - 



$30* 
9* 
1*20 



Tax on his real estate ----- - -- 

In like manner I find the tax on his personal > 
property to be -----* ---j 

2 polls at *60 each, are .------ 



$40*20 

26*22 

1*20 



AmtHtnty $67*62 



r 
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16. What will B's tax amount to, whose inyentory is 874 
dollars real^ and 210 dollars personal properfy^and who pays 
for 3 polls ? Ans. $ 34<32. 

17. What will be the tax of a man, paying for 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? 

at $ 940 ? at $ 4657 ? Am. to the last^ $ 140'31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month ; A kept in 24 cows, and B 16 cows ; how much 
should each pay ?' 

19. Two men hired a pasture for $ 10 ; A put in 8 cows 
3 months, and B put in 4 cows. 4 months ; how much should 
each pay? '** 

It 100« The pasturage of 8 cows for 3 months is .the 
same as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 month. The 
shares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when time is regarded in fellowship^ — 
Multiply 'each one^s stock hu the time he continues it in tradey 
and use the product for his share. This is called Double Fel- 
lowship, Ans. A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ 100 
6 months, and then puts in $ 50 more ; B puts in $ 200 4 
months, and then takes out $ 80 ; at the close of the year, 
they find that they have gained $95 ; what is the profit of 
each ? J ( $ 43*711, A's share. 

^''*' I $ 51*288, B's share. 

21. A, with a capital of $500, began trade Jan. 1, 1826, 
and, meeting with success, took in B as a partner, with a 
capital of $600, on the first of March following; four 
months after, they admit C as a partner, who brought $ 800 
stock ; at the close of the year, they find the gain to be 
$ 700 ; how must it be divided among the partners ? 

C $ 250, A's share. 

Ans. < $ 250, B's share. 

( $ 200, C's share. 

^UESTIOirS. 

1. What is fellowship? 2. What is the rule for operat- 
ing? 3. When time h regarded in fellowship, what is it 
called? 4. What is the method of operating in double 
fellowship ? 5. How are taxes assessed ? 6. How is 
fellowship proved ? 
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ASUGATION. 

IT 101. Alligation is the method of mixing two or more 
simples, of different qualities, so that the composition may be 
of a mean, or middle quality. 

When the quantities and prices of the simples are given, 
to find the mean price of the mixture, compounded of them, 
the process is called Alligation Medial. 

1. A fjpurmer mixed together 4 bushels of wheat, worth 
150 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of com, worth 50 cents per bushel ; 
what is a bushel of the mixture worth ? 

It is plain, that the cost of the whole^ divided by the man' 
her of bushelsj tvUl give the price of one bushel, 

4 bushels, at 150 cents, cost 600 cents. 

3 at 70 210 

2 at 60 100 ^SL:=z ion eta. Am. 

9 bushels cost 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
S lbs. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture worth ? Ans. 12^ if. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine ; what is the fine- 
ness .of the mixture ? Ana. 21 J. 

4. A grocer puts 6 gallons of water into a cask containing 
40 gallons of rum, worth 42 cents per gallon ; what is a gal- 
lon of the mixture worth ? Ans. 36^ cents. 

6. On a certain day the mercury was observed to stand in 
the thermometer as. follows : 5 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the mean temperature 
for that day ? 

It is plain this question does not differ, in the mode of its 
operation, from the former. Ans. 69-^' degrees. 

^ X02. When the tnean price or rate, and the prices or 
rates of the several simples are given, to find ^e pr(mortUm$ 
or quantities of each simple, the process is called AUigaHcn 
iU^eroo^e: alligation alternate is, ihereforei the reverse of 
alligation medial, and may be proved by it 

R* 
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1. A man has oats worth 40 cents per bushel, which he 
wishes to mix with com worth 50 cents per bushel, so that 
the mixture may be worth 42 cents per bushel ; what pro^ 
portions, or quantities of each, must he take ? 

Had &e price of the mixture required exceeded the price 
of the oats, by jwt as much as it feU short of the price of 
the corn, it is plain, he must have taken eqwd quarUUies of 
Q$it8 and corn ; had the price of the mixture exceeded the 
price of the oats by only |- as much as it fell short* of 
the price of the com, the compound would have required 2 
times as much oats as com ; and in all cases, the less the 
difference between the price of the mixture and that of one 
of the simples, the greater must be the quantity of that sm- 
pky in proportion to the other ; that is, the quantities of the 
simples must be inversely as the differences of their prices 
from the price of the mixture ; therefore, if these differen- 
ces be mutually exchanged^ they will, directly^ express the 
relative quantities of each simple necessary to form the com- 
pound required. In the above example, the price of the 
mixture is 42 cents, and the price of the oats is 40 cents ; 
consequently, the difference of their prices is 2 cents : the 
price of the com is 50 cents, which differs from the price 
of the mixture by 8 cents. Therefore, by exchanging these 
differences, we have 8 bushels of oats to 2 bushels pf com^ 
for the proportion required. 

Ans. 8 bushels of oats to 2 bushels of com^ or in that' 
proportion. 

The correctness of this result may now be ascertained by 
the last rule ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of corn, at 50 cents, is 100 
cents ; then, 320 + 100 = 420, and 420, divided by the num- 
ber of bushels, (8 -j- 2,) = 10, gives 42 cents for the price of 
the mixture. 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, some at 11 shillings, and some 
at 12 shillings per pound; what proportions of each must 
he mix, that he may sell Uie compound at 10 shillings per 
pound ? 

. Here we have 4 simples ; but it is plain, that what has 
just been proved of two will apply to any number of pairSf 
if in each pair the price of one simple is greater j and that of 
the other less^ than the price of the mixture reqiured. 
Hence we have this 
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The mean rate and the several prices being reduced to 
the same denomination, — co7m€Ct wUh a continued line each 
price that is less than the mean rate with one or more that 
is GREATER, and each price greater than the mean rate 
with one or more that is less. 

Write the difference between the MEAN rate^ or pricCj and 
the price of each simple opposite the price with which it is 
connected; (thus the difference of the two prices in each 
pair will be mutually exchanged;) then the swn of the differ- 
enceSf standing against any priccj wiU express the relative 
QUANTITY to be taken of that price. 

By attentively considering the rule, the pupil will per- 
ceive, that there mi,^ be as many different ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We will now apply the rule to solve ijie last question :•— 

OPERATIONS. 

tbs. 
Qs. 1—2^ Or, { S' 

lOs^ 



Stis, 1— a-v or, ( o I 1—^1=3) 

12s 1—2) (l2— J— 2 =2) 



—2+1=3"^ 

Atis. 



Here we set down the prices of the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
left hand. In tne first way of linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and lis. In the second way, 
we find for the answer, 3 pounds at 8 and 11 s. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

Ans. In the proportion of 2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cents. 

Note. As these quantities only express the proportions of 
each kind, it is plain, that a compound of the same mean 
price will be formed by taking 3 times, 4 times, one half, or 
any proportion, of each quantity. Hence, 

When the quantity of one simple is given, after findicg 
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the propqrticndl quantities, by the above rule, we may say, 
As the PROPORTIONAL quanHty : is to the given quantity : : 
so is each of the other proportional quantities : to the re- 
quired quantities of each. 

4. If a man wishes to mix 1 gallon of brandy worth 
16 8. with rum at 9 s. per gallon, so that the mixture 
may be worth 11 s. per gallon, how much rum must he 
use ? » 

Taking the differences as above, we find the proportions 
to be 2 of brandy to 5 of rum ; consequently, 1 gallon of 
brandy will require 2^ gallons of rum. Ans, 2^ gdlons. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which ha would mix so as to form a com- 
pound worth 10 cents per pound ; what must be the j^ro- 
portions of each kind ? 

Ans. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ? if 4 lbs., what? if 6 lbs., what ? 

if 10 lbs., what? if 20 lbs., what? 

Atis, to the lasty 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. per 
pound ; he would mix 5 pounds of the first sort with the 
others, so as to form a compound worth 24 d. per pound ; 
how much of each sort must he use ? 

Ans. 5 lbs. of the second, and 7j> lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth 80 cents per gallon, to 
reduce its value to 70 cents per gallon ? Ans. 8^ gallons. 

9. A man would mix 4 bushels of wheat, at $1'50 
per bushel, rye at $ 1'16, com at $ '75, and barley 
at $ '50, so as to sell the mixture at $ '84 per bushel ; 
how much of each may he use ? 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans. 2 of the 3 first sorts to 9 of the last 

11. If he use 1 oz. of the first kind, how much must 
he use of the others ? What would be the quantity of the 
oompound ? / Ans. to lasty 7^ ounces. 

12. If he would have the whole compound consist of 15 

oe., how much must he Use > of each kind? if of 30 

ctt», how much of each kind ? if of 37^ oz., how much ? 

Ans. to the last^ 5 oz. of the 3 first, and 22i oz. of the lajit 
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Hence} when the quantity of the compound is g^ren, we 
may say, As the sum of the proportional quantitieBy found 
by the above rule, is to the quantity required, so is each 
PROPORTIONAL quantity^ fownd by the ruky to the required 
quantity of each. % 

13. A man would mix 100 pounds of sugar, some at 8 
cents, some at 10 cents, and some at 14 cents per pound, so 
that the compound may be worth 12 cents per pound; how 
much of each kind must he use ? 

V We find the proportions to be, 2, 2, and 6. Then, 2+3 
+ 6 = 10, and C2 : 20 lbs. at 8 cts. ^ 

10 : 100 ::<2 : 20 lbs. at 10 cts. > il/w. 

( 6 : 60 lbs. at 14 cts. ) 

14. How many gallons of water, of no value, must be 
mixed with brandy at $ 1^20 per gallon, so as to fill a ves- 
sel of 75 gallons, which may be worth 92 cents per gallon ? 

Ans. 17j- gallons of water to 57^ gallons of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and lid. per 
lb. ; and he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per lb. ; how many pounds of 
each sort may he take ? 

AiiS. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 

Note. This question may have five 'different answers. 

QUESTIONS. 

1. Whj^t is alligation? 2. medial? 3. the 

rule for operating ? 4. What is alligation alternate ? 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional quantv- 
Ues of each simple ? 6. When the quantity of one simple is 
givec, how do you find the others ? 7. When the quantity 
of the whole compound is given, how do you find the quan- 
tity of each simple ? 



DVODBCZMAKS. 

IT 103. Duodecimals are fractions of a foot. The word 
U derived from the Latin word duodedm^ which signifies 
twelve, A foot, instead of being divided decimally into ten 
iMjual parts, is divided duodecmally into twelve equal parts, 
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called inches, or primes^ marked thus, {'). Again, each of 
these parts is conceived to be divided into twelve other equal 
parts, called seconds^ (''). In like manner, each second is 
conceived to be divided into twelve equal parts, called thirds^ 
('") ; each third irto twelve equal parts, called fimrths^ 
("") ; and so on to any extent. 
In this way of dividing a foot, it is obvious, that 

1' inchy or primej \s ------ ^ of a foot. 

1" second is tt of y^, - - - = -j^ of a foot 

1'" third is tV o^ tV of tVj - - = ttW of a foot. 
1"" fourth is t^ of -j^ of -j^ of -j^, =: ^iriTT of a foot. 

y/N/ £f|Jj Jg ^ of T^i^ of ^ of j^y of ^, = ^j^g^ of a foot, &C. 

Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a less denomination making 
1 of a greaierj sis in the following 

TABLE. 

12"" fourths make 1'" third, 
12"' thirds - - -1" second, 
12" seconds - - 1' inch or prime, 
12' inches, or primes, 1 foot 

NoU. The marks, S ", '", '"', &c., which distinguish the 
different parts, are called the indices of the pj^ts or denomi- 
nations. 



MULTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring surfaces and 
solids. 

1. How many square feet in aboard 16 feet 7 inches long^ 
and 1 foot 3 inches wide ? 
Note. Length X breadth = superficial contents, (If 26.) 

7 inches, or primes, = -^of a 
foot, and 3 inches := •^ of a foot; 
; consequently, the product of 7' X 
3' = ^ of a foot, that is, 21" 
= 1' and 9" ; wherefore, we set 
down the 9", and reserve the 1' 
lo be carried forward to its proper 
place. To multiply 16 feet by 3' 



OPERATION. 

/«. 
Lengthj 16 7' 

Breadth, I 3' 




4 1' 

16 7' 


9" 


Ans. 20 8' 


9" 
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is to take ^ of -^ = ^, that is, 48' ; and the 1' which we 
reserved makes 49', = 4 feet 1' ; we therefore set down 
the 1', and carry forward the 4 feet to its proper place. 
Then, multiplying the jnultiplicand by the 1 foot in the mul- 
tiplier, and adding the two products together, we obtain the 
Answer^ 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the pro- 
duct of any two denominations. This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
product cf cmy two denommUions vnU always he of the denand" 
nation denoted by the sum of their indices. Thus, in the 
above example, the sum of the indices of 7' X 3' is " ; con- 
sequently, the product is 21" ; and^^thus primes multiplied 
by primes will produce seconds ; primes multiplied by seconds 
produce thirds ; faitrths multiplied by fifths produce ninths^ &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand first by the feet of the multiplier, then by the 
inches, &c., thus : — 

/if. 16 ft. X 1 ft = 1« ft, and 7' X 

16 T^' 1 ft = T. Then, 16 ft. X 3' = 48' 

1 3' =: 4 ft, and 7' X 3' = 21" = 1' 9". 

2g tjt The two products, added together, give 

^ y ^n for the Answer J 20 ft;. 8' 9^', as before. 



"p.- 



20 8' 9" 

2. How many solid feet in a block 15 ft;. 8' long, 1 ft. (f 
wide, and 1 ft. 4' thick ? 

OPERATION. 
ft- 
Lengthj 15 8' The length multiplied by the 

BrefiMiy 1 5' breadth, and that product by the 

— — r; thickness, gives tiie solid con* 



I I 4// tmU8,(V 36.) 



22 2' 4" 
Thickness, 1 4' 



i2% %' 4" 

7 4* 9" 4"* 



Am. 29 7' 1" 4 
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From these examples we derive the following Rule : — 
Write down the denominations as compound numbers, and 
in multiplying remember, that the product of any two de- 
nominations will always be of that denomination denoted by 
the 9um of their indices, 

EXAMPLES FOR PRACTICE. 

3. How many square feet in a stock of 15 boards, 12 fl. 
9 in length, and 13' wide ? Ans. 205 ft. 10'. 

4. What i^ the product of 371 it. 2' 6" multiplied by 
181 ft 1.' 9" ? Ans. 67242 ft. lO' 1" 4'" 6"". 

Note, Painting, plasterin'g, paving, and some other kinds 
of work, are done by the square yard. If the contents in 
square feet be divided J^y 9, the quotient, it is evident, will 
be square yards. 

5. A man painted the walls of a room 8 ft. 2' in heighl^ 
and 72 ft. 4' in compass ; (that io, the measure of all its 
sides ;) how many square yards did he paint ? 

Am. 65 yds. 6 ft. 8' 8". 

6. There is a room plastered, the compass of Which if 
47 ft. 3', and the height 7 ft. 6' ; what are the contents ? 

Am. 39 yds. 3 ft. 4' 6". 

7. How many cord feet of wood in a load 8 feet long, 4 
feet wide, and 3 feet 6 inches high ? 

N9te. It will be recollected, that 16 solid feet make a 
cord foot. ^ Ans. 7 cord feet 

8. In a pile of wood 176 ft in length, 3 ft. 9' wide, and 
4 ft.. 3' high, how many cords ? 

Ans. 21 cords, and 7^ cord feet over. 

9. How many feet of cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it come 
to at $ *40 per cord foot ? 

Ans. 4f cord feet, and it ydW come to $ 1*75. 

10. How much wood in a load 10 ft in length, 3 ft. 9' in 
width, and 4 ft 8' in height ? and what will it cost at $ 1^ 
per cord ? 

Ans. 1 cord and 2|f cord feet, and it will come Io 

$ 2^^. 

IT 104. Memark. By some surveyors of wood, dimen- 
sions sd-e taken in feet and decimals of a foot For this pui^ 
pose, make a rule or scale 4 feet long, and diyide it into leel^ 
aad each foot into ten equal parts. On one end of the rale, 
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f«r 1 foot, let each of these parts he drHAed into 10 otber 
equal parts. The former division will be lOths, and the la^ 
ter lOOths of a foot. Such a rule will he found very coin 
yenient for surveyors of wooA and of himber, for psdnters, 
joiners, &c. ; for the dimensions taken by it being in feet and 
decimals of a foot, the cast^ will be no othe** than so maiij 
operations in decimal fractions.' 

11. Hotr nmny-Bijtrarc lect iffa ne'artB stone, which, by a 
rule, as above described, measures 4*6 feet in length, and 
2*6 feet in width ? and what will be its cost, at 75 cents per 
square foot? Ans. 11*7 feet; and it ^nll cost $8*775. 

12. How many cords in a load of wood 7*5 feet in length, 
3*6 feet in width, and 4*8 feet in height ? An$. 1 cord,l^ft 

13. How mahy cord feet in a load of wood 10 feet long, 
3*4 feet wide, and 8*5 feet high ? Asis, 7^. 

QUESTIONS. 

1. What are duodecimals.^ 2. From what is the word 
derwed? 3. Into how many parts is a foot usually divided, 
and what are the parts called ? 4. What are the other, de- 
nominations ? 5. What is understood by the indices of the 
denominations ? 6. In what are duodecimal^ chiefly used? 
7. How are the contents of a surface bounded by straight lines 
found ? 8. How are the contents of a solid found ? 9. How 
is it known of what denomination is the product of any two 
denominations? 10. How may a scale or rule be formed' 
for taking diipensions in feet and decimal parts of a foot ? 



IlfVOKVTXON. 

^ 105. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
number of times. The products thus produced are called 
the powers of the ^ven number. The number itself is called 
the first power,- or root. If the first power be multiplied by 
itself y the product is called the second power or square ; if 
the square be multiplied by the first power, the product it 
called the third power, or cvhe^ &c. ; thus, 

6 is the root, or 1st power, of 6. 
6x5= 25 is the 2d power, or square, of 5, =5* 
5X5X5=1*25 is the 3d power, or cube, of 6, =68. 
6 X 6 X 5 X 5=625 is the 4th power, or biquadrate, of 6, =6*, 

S 
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Tke nuiolKr <deiM>tiiig the power is called the indexj or 
exponent; thus, 5^ denotes that 5 is raised or involved to 
the 4th power. 

1. What is. the sqvare, or 2d power, of 7 ? Ans, 49, 

I 3. What is the square of 30 ? Am. 900, 

3. What is the square of 4000 ? Am. 16000000. 

4. What is the cube, or 3d powe*/, of 4 ?. Ans, 64; 

5. What is the cTOe «f-aoorr^- — a4»er €^aooooao. 

6. What is the 4th power of 60 ? Am. 12960000.^ 



7. What is the square of J ? 
of4? 



of 2? 



of3r 



8. What is the cube of 1 ? 
- of 4 ? 



9. What is the square of f ? 

10. What is the cube of. f? 
.11. Whatsis the^square of ij-r^, 

12. Wliat is the square of 1^5 ? 



Am. 1, 4, 9, and 16. 

- of 2? . of 3? 

Am. I, 8, 27, and 64. 
oiV of, J? 



of J? 



of i? 



^««- ^^ -Nt^ s^d Iff. 
~ the 5th pQwer of J ? 
Am. '^y^sj^d ■^. 
— the cube ? 



Am. 2'25, and 3^375^ 

13. AVhat is the 6th power of V2 >■ Am. 2'985984.' 

14. Involve 2;J to the 4th power. . ' 
^ote. A mixed number, like the above, may be reduced 

to an improper fraction before involving : thus, 2^ =: | ; or 
'it may be reduced Iq a decimal j tlius, 2^ = 2*25. 

' Am. ^^-^ =: 25^f^. ' 

15. What is the square of 4| ? Am^^L^ = 23|f . 
• 16. What is the value of 7*, that is, the 4th power of 7 ? 

Am. 2401. 

17. How much is 9^ ? 6^ ? 10* ? 

Am. 729, 7776, 10000 
36 p : 45 p 53 ? 



18. How much is 2^ ? 
_65? _'108? 



Am. to last, 100000000. 

The. powers of the nine digits, ftom the lirst power to the ; 
fifth, may be seen in. the foUovring 



TAJBLE. 




Roots - |or 1st Powers I i 2 1 3 .4| 6| 6| 7 8| 9| 


Squares tor 2d Powers 1 | 4 1 9 16 | 26 56 j 49 64. 


81 


Cubes - lorSd Powerall.8 27 | Gd | 126 ] 216 S43 612 


729 


'liiquadrates or 4th iPowers 1 16 | 81 <^G ' 625 |1296 2401 | 4096 | 


6561 


jSursoUds" |or 5th Powers 1 32 1^43 102'! 1 81 26 7776 116807 32768 |59049 ] 
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BvoKimosr. 

IT 106. Evolution, or the extracting of roots, is the me- 
thod of findiug the root of any power or number. 

The root, as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power. 
Th6. square root is a number which, being squared, will pro- 
duce the given number; and the cuie, or third root, is a num- 
ber whi^h, being cubed or involved to the 3d power, will 
produce the given number: thus, th^ square root of 144 is 
12, because 12- = 144; and the aibe root of 343 is 7, be- 
cause 73, that is, 7 X 7 X 7, = 343 ; and so of other num- 
bers. 

Altl^ough there is no number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of decimalsy we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots cannct be obtained, are called surd 
numbers, and those, whose roots can be exactly obtained, arc 
called rcUional numbers. 

The square root is indicated by this character /\^ placed 
before the number ; the other roots by the same character, 
with the index of the root placed over it. Thus, the square 
root of 16 is expressed v 16 ; and the cube root of 27 is 

expressed ^^27; and the 5th root of 7776, v^TTTeT 

When the power is expressed by several numbers, with 
the sign -|- or — between them, a line, or vinculum^ is drawn 
from the top of the sign o ver all th e parts of it ; thus, the 

square root of 21 — 6 is \/ 21 — 6, &c. 



BZTRACTZOnr OF ms SQVARB 

ROOT. 

' IT 107. To extract the square rdot of aiiy nutnber is to 
find a number, which, being multiplied into «<sel^ Bkall pro- 
duce the given number. ( • "H.I';.': 

1. Supposing a man has 625 ysr^s of corpetilkgy' a :iyard 
wid^, what is tibe length of one side of a squttld t^m, the 
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OPERATION. 

625(2 , 

4 



floor of which the carpeting will cover ? that is, what is one 
side of a square, which contains 625 square yards ? 

We have seen, (IT 35,) that the contents of a square sur- 
face is found hy multiplying the length of one side into it- 
self, that is, hy raising.it to the second power; and hence^ 
having the contents (625) given, we must extract its 9qumA 
root to find one side of the room. 
This we must do by a sort of trial : and, 
1st We will endeavour to ascertain how many figures 
there will he in the root This we can easily do, by point- 
ing off the number, from units, into periods of two figures 
each ; for the square of any root always contains just /trice as 
many, or one figure hss than twice as many figures, as are 
in the root ; of which truth the pupil may easily satisfy him- 
self by trial. Pointing oflf the number, we find, that the 

root will consist of two figures, 
a ten and a unit 

2d. We will now seek for 
the first figure, that is, for 
the tens of the root, and it is 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundreds) we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, =: 20 ;) therefore, we 
set 2 (tens) in the root. The 
root^ it will be recollected, is 
one side of a square. Let us, 
then, form a square, (A, Fig. 
I.) each side of which shall be 
supposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 
The contents of this square are 20 X 20= 400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
dedt^otion is most readily performed by subtracting the square 
•W9l]^i? ^^ X^'^^^^^) ^^ ^^^ square, of 2, (the figure in the 
root already found,) from the period 6, (hundreds,) and bring* 
wg 4Qipni'4he next period. by the side of. the reminder, 
m^kii^ Wk%w boforft. 



225 



Fig. L 
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m 



dd. The sqaare A is now to be enlarged by the additbn 
of the 225 rem^Ding yards y and, lu order that the figure 
may retain its square fornix it is evident, the addition must 
be made on two sides. Now, if the 225 yards be divided by 
the length of the two sides, (20 -f* 20 = 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
ndes c d and b c of the square A. 

But our root already found, = 2 tens, is the length of one 
side of the figure A ; we therefore take double this root, = 4 
tens, for a divisor. 



OPERATION— CONTINUED. 

625(25 
4 

46)225 
225 



Fig. II. 



5 yds. 






4 



B 



so 

5 

100 



so 
so 

400 



U 



5 

DJ 

85 



t 



The divisor, 4, (tens,) 
- is iu reality 40, and we 
are to seek how many 
times 40 is contained in ~ 
225, or, which is the 
same thing, we may 
seek how many times 
4 (tens) is contained in 
22, (tens,) rejecting the 
right hand* figure of the 
dividend, because we 
have rejected the cipher 
in the divisor. We find 
our quotient, thcU isy the 
breadth of the addition, 
to be 5 yards ; but, if 
we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
tiDO sides does not com* 
plete the square ; for 
ther^ is still wanting, in 
th& comer D, a smalt 
square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45 ; and then the whole 
divisor, 45, multiplied hj the quotient, 6, will give the con- . 
tents of the whole addfdon around the sides of the figure A, 
which, in this case, being 225 yards, th^ same as our divi- 
dend, we have no remainder, and the work is done. Con- 
iequently, Fig. IL represents the floor of a square ro0m> 25 

S* 



20 
5 

100 



S" 



80 yds. 



5 yds. 



» 
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yards on a side, which 625 square yards of carpeting will 
exactly cover. 

The proof may be seen by adding together the several 
parts of the' figure, thus : — 

The square A contains 400 yards. 

The figure B 100 Or we may prove it 

C 100 by involution, thus: — 

D 25 25 X 25 = 625, as be- 

Proofs 625 

From this example and illustration we derive the following 
general 

RULE 

FOR THE EXTRACTION OF THE SQUARE ROOT. 

I. Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist. 

II. Find the greatest square number in the left hand pe- 
riod, and write its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re* 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and also at the right hand of the divisor; multiply the di- 
visor, thus augmented, by the last figure of the root, and 
subtract the product from the dividend ; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, and 
continue thtj operation as before, until all the periods are 
brought down. 

Nate 1. If we double the right hand figure of the last 
divisor, we shall have the double of the root. 

Note 2. As the value of %ures, whether integers or 
decimals, is detennincd by the^ distance from the place 
of units, so we must always begin -at unit's place to point off" 
Uie given number, and, if it be a is^ixed number, we must 
point it off both ways from units, and \f there be a deficiency 
in any period of decimals, it may be supplied by a cipher. 
It is plain, the root must always consist of so many integers 
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and decimals as there are periods belonging to each in the 
given number. 

EXAMPIiES FOB PltACTICE. 

2. What is the square root of 10342666 h - 

OPERATION. 



• • • • 



10342656 ( 3216, Ans. 
9 



62 ) 134 
124 



641 ) 1026 
641 



6426 ) 38556 
38556 



3. What is the square root of 43264 ? 

OPERATION. 



... 



43264 ( 208, Ans. 
4 



408 ) 3264 
3264 



4. What is the square root of 998001 ? Ans. 999. 

5. What is the square root of 234*09? Ans. 15*3. 

6. What is the square root of 964*5192360241 ? 

Ans. 31*05671. 

7. What is the square root of *001296 ? Ans. *036. 

8. What is the square root of *2916 ? Ans. *54. 

9. What is the square root of 36372961? Ans. 6031. 

10. What is the square root of 164 ? Ans. 12*8 +. 

IT 108. In this last example^ as there was a remainder, 
after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for a new period, 
and thus we may continue the operation to any assigned de- 
gree of exactness ; but the pupil will readily perceive, that 
he can never, in this mann^r^ obtain the precise root; for the 
last figure in each ditndend will always ie a cipher, and the 
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list figure in eseb divisor is the same ts the last qttaUem 
figure; but no one of the nise digits, multiplied into itself, 
produces a number ending with a cipher; therefore, what- 
ever be the quotient figure, there will still be a remainder. 

11. What is the square root of 3? ,Am. 1*73 -|-. 

12. What is the square root of 10 ? Ans. 346 +. 

13. What is the square root of 184*2 ? Asm. 13'57 +. 

14. What is the square root of f ? 

Note, We have seen, (IT 105, ex. 9,) that fractions are 
squared by squaring both the numerator and the denomina-* 
tor. Hence it follows, that the square root of a fraction is 
found by extracting the i*oot of the numerator and of the de- 
nominator. The root of 4 is 2, and the root of 9 is 3. 

Atts, |« 

15. What is the square T90t of ^? Ans, f. 

16. What is the square root of ^^j^? Ans. -^^ 

17. What is the square root of -^ ? Ans. t^t = h 

18. What is the square root of 20^ ? Ans. 4 J-. 

When the numeratot and denominator are not esAd 
squareSj the fraction may be reduced to a decimal, and the 
Approximate root found, as directed above. 

19. What is the square root of J = *75 ? Ans. *866 -f. 

20. What is the square root of fj > Ans. '912 -|-. 



tmBTUsmsme to thzs sqvarxs root. 

QUESTIONS. 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second, the third, the fourth 

power ? 4. What is the index, or exponent ? 5. How do 
you involve a number to any required power ? 6. What is 
evolution ? 7. What is a root? 8. Can the precise root of all 
nwnbers be found ? 9. What is a surd number? 10. — ^ a 
rational ? 11. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed into peiiods of 




^mvt^ to ^ right hand of the dMsor ? 16. How m^ we 



wroTe the work ? 17. Why do we point pS mixed nai&beni 
Doth ways from uaiu? 18. When there is a remtiaderi 
how may we continue the operation? 19. Why can we 
aerer obtain the. precise root of surd numbers? 20. How 
do we extract the square root of vulgsur fractions? 



EXERCISES. 

1. A general has 4096 men ; how many must he place in 
ranlf and f&e to form them into a square ? Ana* 64. 

2. If a square field contains 2025 square rods, how many 
rods does it measure on each side ? Am. 45 rods. 

3. How many trees in each row of a square orchard con- 
taining 5625 trees ? Ans. 75. 
It 4. There is a circle, whose dr€<ij or superficial contents, 
is 51 S4 feet ; what will be the length of the side of a square 
of equal area ? \/5184 = 72 feet, Ana, 

5. A has two fields, one containing 40 acres, and the other 
contaimng, 50 acres, for which B offers him a square field 
conttiining the same number cf acres as both of these ; how 
&any rods must each side of this field measure ? 

Ans. 120 rods. 

6. If a certain square field measure qq rods on <2ach side, 
how much will the side of a s quare field m easure, contain- 
ing 4 times as much ? \/20 X 20 X ^ = 40 rods. Ana. 

1. If the side of a square be 5 feet, what will be the side 

of one 4 times as large ? — '— 9 times as large ? 16 

times as large ? — — 25 times as large ? — ^ — 36 times as 
large ? Anmera, 10 ft. ; 15 ft. ; 20 ft. ; 25 ft. ; and 30 ft 

8. It is required to lay but 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note, If the field be divided in the middle, it will form 
twt) equal squares. 

Ans. 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances^ 784 apple trees, so 
that my orchard may be 4 times as long as it is broad \ how 
many rows of trees must I have, and how many trees in 
each row ? An», 14 rows, and 56>*trces hi each row. 

JO. There is ail oblong piece of land, containing 192 square 
rodS| of which the width ii»f as much as. the length; re- 
.qmied its dimensions. Asia. 16 by 12* 
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11. There is a circle, whose diameter is 4 inches; what is 
the diameter of a circle 9 times as large ? 

Note. The areas or contents of circles are in proportion 
to the squares of their diameters^ or of their circumferences. 
Therefore, to find the diameter required^ square the given 
diameter, multiply the square hy the given ratio, and the 
squai'e root of the product will be the diam eter required. 

^4 X 4 X 9 = 12 inches, Am. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is 100 i&^i, and the greater 
is 3 times as large ; what is its diameter ? Ans, 173^2-{- feet. 

13. If the diameter of a circle be 12 inches, what is the 
diameter of one ^ as large ? Asi$. 6 inches. 

^ 109. 14. A carpenter has a large wooden square ; one 
part of it is 4 feet long, and the other pa!tt 3 feet long ; what 
IS the length of a pole, which will just reach from one end to 
the other? 

A Note. A figure of 3 

sides is called a triangle, 

and, if one of the corners 

be a square corner^ or rt^H 

I an^/e, like the angle at B 

f in the annexed figure, it is 

^ called a right-angled trian- 

gky of which the square 

Base. is of the Longest side, A C, 

(called the hypotenuse,) 
is equal to the sum of the squares of the other two sides, A B 

and B C. ' 

42 = 16, and 3^ = 9 ; tbei>5 ^9 + 16 = 5 feet, Ans. 

15. If, from the corner of a square room, 6 feet be mea- 
sured off one way, and 8 feet the other way, along the sides 
of the room, what will b^e the length of a pole reaching from 
point to point ? ^ Ans. 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
wide ; what is the length pf a ladder that will r^ach fi*om the 

' top of the wall to the* opposite side of the ditch ? 

Ans, 40 feet 

17. If the ladder be 40 feet, bnd the wall 32 feet, what is 
the width of the ditch ? Ans. 24 feet 

18. The ladder and diteh given, required the wall 

Ans. 82 f<bet 




H 

•a 
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. 19. The ^istsgace between the lower ends of two equal 
rafters is 32 feet, and the height of the ridge, aboTe the beam 
on which they stand, is 12 feet ; required the length of each 
lafter. Arts. 20 feet 

20. .There is a building 30 feet in length and 22 feet in , 
width, and the eaves project beyond the wall 1 foot on every 
side ; the roof terminates in a point at the centre of the 
buirdlir^ cmmI-V tl^^re supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest; what 
is the distance from the foot of the post to the corners of the 
eaves ? , and what is the length of a rafter reaching to the 

middle of one side 7 a rafter reaching to the middle of 

one end 7 and a rafter reaching to the comers of the eaves ? 

Answer 8 J in order^ 20 ft. ; 15'62 + ft. ; 18*86 + ft. ;• and 
22*36 + ft. 

21. There i§ a field 800 rods long and 600 rods wide; 
what is the distance between two opposite corners ? 

Arts. 1000 rods. 

22. There is a square field containing- 90 acres ; how 
infiuy rods in, length is each side of the field ? and how many 
rods apart are the opposite corners ? 

Answers^ 120 rods ; and 169'7 -[- rods. 
. 23. There is a square field containing 10 acres; what dis- 
tance is the centre from each corner ? Ans, 28*28 -|- rods. 



BZTRACTZOHT OF THB CUBB 

ROOT- 
IT 210. A solid body, having six equal sides, and each of 
the sides an exact square^ is a cube, and the measure in 
length of one of its sides is the root of that cube ; for the 
lengthy breadth and thickness of such a body are all alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents. (See IT 36.) 

Hence it follows, that extracting the cube root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
number of feet. 

1. What are the solid contents of a oubic block, of which 
each side measures 2 feet ? Ans. 2* = 2 X 2 X 2 = 8 feet. 

2. How many solid feet in a cubic block, measuring 5 feet 
on each side.^ Ans. 5^ = 125 feet 



f18 samAoVKHi or thk cdbe noon V'ltO> 

dte length of eocA side, which is espreaKd by tfce'Afncr 
quotient G)iure, 2, (tabs.) Stimes 2 (tenB) are 6 (tens) ss 
SO; or, what is the stme in effect, and aoovc convecieDt in 
practice, we may multij>ly the quotient figim,' 3, (tens,) by 
SO, thus, 2 X 30:=: 60, SB Wore; then, 60 X iS:=d60,co&- 
tents of the lhr<.c deficiencies n,ii,v. 

Looking at Tig. ill., we 

Fid. III. percett'e there is still « de- 

ficieBcy in the comer where 

the iast bloclu meet This 

* deficiency is a cube, each 

^ side of which is Ktftti tothe 

lost qootieat figure, 4. Th« 

_ cube of 4. therefore, (4X4 

X 4 = 64,) will be the sdid 

■> contents ofihis comer, which 

in Fiji;. IV. is seen filled. 

Now, the sum of these sey 

eral additions, viz. 4800 -{- 

960 + 64 — 5824, v/Ul m»k» 

't (he subtrahend, which, eub- 

— -„ tracted from 'the dividend, 

■''"'■'*' lfe»ves.n* (enwmdei', ndlba 

wori; is done. 

Fig. IV. shows the pile 
which 13S24 solid blocks ot, 
one foot each would make, 
nhcD laid together, and the 
root, 24, sbons the length of 
M one side of the pile. The 

correctness jif the work may 
be ascertaiDcJ by cubing the 
side now found, 24», thus, 24 
X 24 X 24 = 13S24, tha 
given number^ or it may be prt>ved by sdding together 
4te contents W alt the several parts, thus, 
ftrf. 
• 8000 = contenU of Fig. I. 
4S00 := addition to the sides a, 6, and e. Tig. I. 
960 = sdditioD to fill the deficiencies n, n, n. Fig. IL 
64 = addition to fill the comer e, ^, e, Fig. IV. 
13B24 = contcnU of the whole pile, F^. IV., 24 feet o» 



Frcm Ae JSregdhig-ixtknfie hnd iOiuiTOAen toe deme tk$ 
Mlawtig 

FOR EXTRACTXKO TBS CUBE ROOT. 

I.' Separate the given number into periods of three figures 
each, by putting la point over the unit figure, and every third 
figure beyond the place of units. 

II. Find the greatest cube in the left hand period, and pu* 
its root in the quotient. 

III. Subtract 4lie cdbe thus found from the said period, 
and to the n^ainder. bang down the next period, and call 
this the dividend* 

IV. Multiply ^e square of the quotient by 300^ calling it 
the divisor. 

y. Sf^ek bow many limess the divisor may be had in the 
dividend, and place the re&ult in the root; then multiply 
the divisor by this quotient figure, and write the product 
vnder the dividend. 

. YI. Multiply the square of. this quotient figure by the 
former figure or fiyurea of the root, and this product by 30, 
and place the product under the la^t ; under ail write the 
cube of this quotient figure, and call their amount the tab- 

itahend, ., -^ . 

•' 

y II. Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which .proceed as before; and so on, till the whole is 
finished. ' 

Note 1. If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
next period brought down for a dividend. * 

Note 2. The same rule must be obsen^ed for continuing 
the operation, and pointnig oaf for decimals, as in the square 
root . . . • .' 

': N^ie 3. The pilpil will perceive thatthe. number whieh 
we ttM the c2imor^-when. multiplied by the. last quotient 
figure, does not produce so large a number as the real sub^ 
traheftd; hebce, the figure in & root must frequently h% 
jMaaQer thftn the quotient figure. - 



6. What is the cuhe root of 1860867 ? ' ' 

OP£lU'noi<i. 

1860867(123 Ans. 
1 



]? X 30D = 300 ) 860 )ii^ DMdend. 

600 
2* X I X 80 = 120 

2» = 8 . 

l» X 300= 43200 ) 1328^ ^etmd Dhideftd 

129600 

3» X 12 X 80 =5 3240 

3»= 27 

132867 $ec&nd Subiraher^d. 

oooodo 

7. What is the cube root of 373248 ? Ans. 72. 

6. What is the cube root of 21024576 > Ans. 276. 

9. What is the cube root of 84*604519 ? ' Ans. 4«39. 

10. What is the cube root of *000343 > An^. ^07. 

11. What is the cube root of 2 ? Ans. 1*26 -f-. 

12. What is the enberool of ^ ? Ans. |* 
Note. See IT 106, ex. 10, and IT 108, ex. 14. 

13. What is the cube root of ^ff ? ilnt. f. 

14. What is the cube root of -f^^ ? 4^- A- 

15. What is the cube root of y^^ ? Ans. *I2o +• 

16. What is the cube root of y^? r-^^" i* 

* • * * 

■■ I ' III I !■■ ■^■■■M ii^M^i^— ^i—^i^iMi ■ hi i|iy»^i»*^fc»— 4^i— ^i»«fc^ • * * . i 

t • ■ • 

SUPPXifsiXEXSSiT TO TfiS OIIBS HOOT* 

1. What is a cube ? 2. What is understood by die 
cube, root? 3. What » it to extracit' the cube riteit? 
4. Why is the squai'e of the quotient multiplied by 30CI 
for a divisor? 5. Why, in finding the . sub^raheBd,' 3i» 
we mult^y the square of the last quotient figure ly'30 
times ^e former figure of the root? 6. Whydo fre 
cube the quotient figure ? 7. How do we prove the 
operation ? 
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EXERCISES. 

1. Wbat is the side of a cubical mound, equal to one 288 
feet long, 216 feet broad, and 48 feet high ? Ans. 144 feet 

2. There is a cubic box, one side of which is 2 feet; how 
many solid feet does it contain ? Ans. 8 feet 

3. How many cubic feet in one 8 times as large ? and 
what would be tlie length of one side ? j^ 

Ans. 64 solid feet, and one side f^ feet 

4. There is a cubical box, one side of which is 5 feetj 
what would be the side of one containing 27 times as much ? 
— < — 64 times as much ? 125 times as much ? 

Ans. 15, 20, and 25 feet 

5. There is a cubical box, measuring 1 foot on each 

side ; what is the side of a box 8 times as large ? 27 

times ? 64 times ? Ans, 2, 3, and 4 feet 

TT 111* Hence we see, that the sides of cubes are as the 
mbe roots of their solid contents^ aiid, consequently, their cofi^ 
tents are as the cubes of their sides. The same proportion ia 
true of the sbnilar sides, or of the diameters of aU solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a ball of the same metal, weigh* 
ing 32 pounds? 4 : 32 : : 3^ : 6^ iln«. 6 inches. 

7. If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Ans, 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6/ 
what is the value of a globe 1 foot in diameter ? 

Ans. $ 1036a 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of the 
smaller globes would it take to make 1 of the larger ? 

Ans. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth woul J 
it take to make one as large as the si;n ? Ans. 1404928. 

il^'lf the planet' Saturn is 1000 times as lars:e as the 
earthy and the earth is 7900 miles in diameter, xvhat is the 
diametef of Saturn ? Ans. 79000 mitea. 

12. There are two- planete of equal density; the diameter' 
of the less is to that of thje larger tbT 2 to 9 ; what is the i«* 
tfe of their solidities? Ans. yf^; or, ts 8 to 729. 

T» 
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Noie, The roots of most powers may be found by the 
square and cube root only : thus, the biquadrate, or 4th root, 
is the square root of the square root ; the 6th root is the 
cube root of the square root ; the 8th root is the square root 
oi the 4th root ; the 9th root is the cube root of the cube 
root, &c. Those roots, viz. the 5th, 7th, 11th, &c., which 
are notjresolvable by the square and cube roots, seldom oc* 
cur, afl^when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the logarithm 
of the root itself. 
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tr 112. Any rank or series of numbers, more than t^Of 
mcreasmg or decreasing by a constant difference, is called an- 
Arithmetical, iSSerie^, or Procression, 

When the numbers are formed by a continual adytum of 
the common difference, they form an ascending series / but 
when they are formed by a continual stibtraction of the com- 
mon difference, they form a descending series. 

Thn ^ ^' ^' %^y^h 13, 15, &c. is an ascending series* 
^ I 15, 13^ 11, 9, 7, 5, 3, &c. is a descending series, 

The numbers which form the series are called the terms 
of the series. The first and last terms are the extremes^ and 
the other terms are called the means. 

There are five things in arithmetical progression, any three 
of which being given, the other two m^j be found : — 

1st TheJirW term. 

.2d. The last term. 

3d. The number of terms. 

4th. The common difference* 

5th. The sum of all the terms. 

1. A man bought 100 yards of cloth, giving 4 cents p^lh^ 
first yard, 7 cents for the second, 10 cents for the third) and 
•o on, with a common difference of 3 cents ; what was ths 
cost bf the last yard ? 

As the common difference^ 3, is added to- every yard except 
Ihe la£t, it is plain the hst yard must be 99 X 3, r= 297 
ecutsy wre than ike, first yard. Ans. 301 cents. 
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Hence, to/kefi> the first term^ the common difference^ and the 
mtmber of terms j are gvofn^ to find the last term^ — Multiply the 
number of terms, less 1, by the common difference, and add 
the first term to the product for the last term, 

2. If the first term be 4, the common difference 3, and 
the number of terms 100, what is the last term ? Ans. 301. 

3. There are, in a certain triangular field, 41 rows of 
com ; the first row, in 1 corner, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what IS the number of hills in the last row ? Ans. 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $ 1^06, in 2 years to $ 142, 
and so on, in arithmetical progression, with a common dif- 
ference of $ '06 ; what would be the amount in 40 years ? 

Ans. $3<40. 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
mindipal is the first term^ the last amount is the last term, the 
yearly interest is the common difference^ and the number of 
years is 1 less than the number of terms. 

5. A man bought 100 yards of cloth in arithmetical pro- 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of •example 1 ; therefore^ 
801 — 4 =: 297, and 297 -^ 99 = 3, common difference. 

Hence^ when the extremes and number of terms are giveny 
to find the common difference^ — Divide the difference of the 
extremes by the number of terms, less I, and the quotient 
will be the common difference. 

6. If the extremes be 6 and 605, and the number of terms 
161, what is the common difference ? Ans^ 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 340, what is the 
rate? 

If the extremes be 1 and 340, and the number of terms. 
41, what is the common difference ? Aas. '06. 

8. A man had 8 sons, whose ages differed alike; the 
youngest was 10 years old, and the eldest 45; whatwai 
the common difference of their ages ? Am. 6 ytaip. 
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9. A m«B bought 100 yards of cloth in arithmetical seiies; 
he gate 4 cents lor the first yard, and 301 ceuts for the lasi 
yard ; what was the average price per yard, %nd what Vf%B 
the amount of the whole ? 

Since the price of each succeeding yard increases by a coi>- 
tlant excesSj it is plain, the average price is as much less than 
the price of tlie last yard, as it is greater than the price of 
the first yard ; therefore, one half the sum of the first autd 
last price is the average price. 

One half of 4 cts. -(-301 cts. zr. 152^ cts. = average ^ 

Srice ; and the price, 152 j> cts. X 100 = 15250 cts. == > An$^ 
152*50, whole cost. " . y 

Hence, when tke extremes md the nvmber of terms cot^ ^ven^ 
to find the sum of all the temis^ — Multiply^ the sum of the ex<> 
tremes by the number of terms, and the product %vill foe 
the answer. 

10. If the extremes be 5 and 605, and the number of 
terms 151, what is the sum of tlie series ? Ans. 46055. 

11. What is the sura of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? Ans. 5050. 

12. How many times does a common clock strike in 12 
hours ? Ans. 78. 

13. A man rents a house for $ 50, annually, to be paid at 
the close of each year ; what wjH the rent amount to in 20 
years, allowing 6 per cent., simple interest, for the use of 
the money ? - • 

The last year's rent will evidently be $ 50 without interest, 
the last but one will be the amount of ^ 50 for 1 year, the 
last but two the amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$ 50 for 19 years = $ 107. 

If the first term be 50, the last term 107, and the number 
of terms 20, what is the sum of the series > Ans. $ 1570. 

14. What is the amount of an annual pension of $ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 6 per cent, simjde interest 1 Ans. $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
com ; the first row, being in 1 comer, is a single -hill, and 
the last row. on the side opposite, contains 81 hills; hoir 
many hills of corn in the field ? Ans. leSi hiUi. 



16. I£ v|^ •friah^[d3sr piepe iof Iftftd, '30 jNids inf ikngth) : be.'2ri 
rods \vide at one fend^stnd 'i)»i»eto arfwiJrt^at^e alhei^ whf^ 
number o( sqiiare rods does itcoi>f«iiKii>i' - • Ansi^ dMl 

17. A debt is to be discharged at 11 several payment*^ 
ia arithmetical series, the first to be $ 5, and the last $ t5 ; 
what is the whole debt ? the common difference be- 
tween the several payments ? 

Ans. whole debt^ $440; common difference, $t. 

la What is the sym of the 'series 1, 3, 5, 7, 9, &c., to 
1001? ^fw. 251001. 

Note. By the reverse of the rule under ex. 6, the differ- 
ence efihe «xrm»er I UOOj divided by ^^cmvmA ii^ence^ 
gives a i)notiei^t, whi<A, inciDe&sed by 1, is- the mmher of 
tttrm:^ 501. ' -r > '.. ' • •' . \ - 

1% WhUb is ttic strm of the arithmetical series 2, 2J, 3, 
3J, 4, 4^, &c., to the 50th term inclusive ? Am. 712^, 

20- What is die sum of die decreasing series 30, 29f ; 29i, 
29, 2S§, &c., down to ? . . V 

Note. 30 -5- i + 1 ==: sri, number of terms. Ans. 1366. 

1. What IS an arithmetical progression i 2. When, is the 
series called o^ewdin^) 3. — —when descending? 4. What 
are the numbers, forming the progression, called ? 5. What 
are the first and last terms called? 6. What are the other 
terms cane4i 7. When the first term^ common difference, 
and number of terms, are given, how do you find the lasi 
temii 8. How may arithmetical progression be applied to 
simple interest? 9. When the extremes and number of 
terms ar<?igive% how do you find the common difference? 
10.. -,.r-r- jhow t4o y OJU^ find the sum of all tke terms ? 
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IT U3- ABy>Berie» of nwa|]^ep»i,. continually iner^ing by 
a constant i^ultiplier, or decr^9sL^ by a coastai^ divWr,.is 
tailed a, iSewiutneal Profr^mon^' , Thus, 1, 2^4,:8i.l6.y &c. 
n %n t[>.cr^fising geometi4o9Jl jseriesi and ^ 4^ 2, 1, ^y iy ^&C* 
18 a decreasing geometrical series. , r ;, 
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Am in arithmeticfil, so abb ib geometrictl progressioiiy 
there are five tilings^ any tkrt^ «f trhich being giveii, tiM 
other tew may be found :*«^ 

Ist The first termi ' 
2d. The but term. 
3d. The number of terms. 
4th. The rafio. 

5th. The sum of all the terms. 

The ratio is the multiplier or tUoisorj by ivhich the seiiee is 
formed. 

1* A man bought a piece of silk, measuring 17 yards, and, 
fty agreement, was to give what the last yard woold come 
to, reckonings cents for the first yard, 6 cents for the seeond, 
and so on, doubling the price to the last; what did the piece 
of silk cost him ? 

3X2X2X2X2X2X2X2X2X2X2X2X2 
X2X2X2X2 = 196608 cents, = ^J 1966*08, Aimoer. 

In examining thje process by which the last term (196608) 
has bean obtained, we see, that it is a^product, of which the 
ratio (2) is sixteen times a factor, that is, one time less than 
the nt:mber of terms. The last term, then, is the sixteenth 
power of the ratio^ f2,) multiplied by the first term (3.) 

Now, to raise 2 to the 16th power, we need not produce 
all the intermediate powers ; for 2* = 2 X 2 X 2 X 2 = 16, 
is a product of which the ratio 2 is 4 times a factor ; now, 
if 16 be multiplied by 16, the product, 256, evidently con- 
tains the same factor (2) 4 times -j- ^ times, = 8 times ; 
and 256 X 256 = 65536, a product of which the ratio (2) 
is 8 times -}- 8 times, ±= 16 times, factor; it is, therefore, 
the 16th power of 2, and, multiplied by 3, the first terii, 
gives 196608, the last term, as before. Hence, 

When the first ferm, ratio] and mimher of termsy are gweu, 
to find the last term^ — 

I. Write down a few leading powers of the ratio with 
their indices over them. 

II. Add together the most eoMSBnient ihdic^Sj to make an 
index less by ohe than the number tif the term sought. 

HI. Multiply together the powers belonging to those i»- 
dtce^, and their product, multipii^ by the fir^ iem^ wUi be 
the term sought. . << 
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2. If the first term be 5| and the X9Jdo Zj what is the. 8th 
term ? 

Powers of th^ ratio, with SI l ^^ \^ it ^0187 v fi Cimt 

^eir indices over them. ) ^> /' ^^' ^, ^l^ 7^125 

( term, = 10935, Amwer. 

3. A man pl(vgits 4 l^ernel^ of corn, whiclj, at harvest, 
produce 32 kernels ; these he plants the secood year ; now. 
Supposing the iMuiual inereajie to contiHue 8 fold, what 
would be the produce of the I6th year, allowing 1000 ker^ 
aelstoapint? ~ An$. 2199023255^552 btishels. 

4. Suppose a roan had put out one cent at compound in* 
jt^rest in 1620, what would have* been the amount in 1824, 
allowing it to double once in 12 years? 

2*^ ;= 131072. Ana. $1310*72. 

5. A man bought 4 yards of cloth, giving 2 cents ibr the 
first yard, 6 cents for the second, and so on, in b fold ra- 
tio ; what did the whole cost him ? 

2 + 6 -f- 18 -f- 54 = 80 cents. Ans. 80 cents. 

In a long series, the process of adding in this manner 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result. If all the 
terms, excepting the lasty viz. 2 + 6 + 18, be multiplied by 
the ratio, 3, the product will be the series 6 -}- 18-f- 64; 
mrbtracting the former series from the Ja/Zcr^ we have, for the 
"i^yiiaihder, 54 — 2, that is, the lait term;, less the first term^ 
which is evidently as many times the first series (2 -f- 6 -f- 18) 
as is expressed by the ratio^ less 1 : hence, if we divide the 
difference of tlie extremes (64 — 2) by the ratio, less 1, 
(^ — 1,) the quotient will be the sum of di the terms, ejp- 
cepting^ihe to/, and, adding the last term, we shall have the 
whole amount. Thus, 54 — 2 = 52, and 3 — 1 = 2; then, 
52 -~ 9 = 26, and 54 added, makes 80,. Answery as before. 

Hence, when the extremes and ratio are givei^y to fi-id the 
pan of the seriesy — DiWde the difference of the extremes by ^he 
ralto, less 1, and the quotient, increased by the gr^iier ters^ 
will be the answer. 

6. If the extremes be 4 and 131072, and the ratio 8, 
what b the whole amount of the series ? 

131072 — 4 , 131072 == 149796 Antwcf^ 
8—1 ^ 
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7. What is tbe sum of Ae desceiiding series 8, i, ^ ^ 
^ &c.y extended to infinity ? 

It is eWdent the last term muat become Q, or iDdefinitely 
near to nothing ; therefore, the extremes are .3 and 0, and 
the ratio 3. Ans. 4J^» 

8. What is the valne of th6 infinite series 1 + i + iV + 
^, &c. ? Ans. 1^. 

9. What is the value of the infinite' Beirte^^-j^-f- ^hr + 
rtffn + TTriiA) ^^'j ^r, what is the same, the decimal 
*1 1 1 1 1, &c., continuaJly repeated ? Ans. f . 

10. What is the value of the infinite serfeft, y^ -+- -j^xnT? 
&c., descending by the ratio 100, or, which is the same, the 
repeating decimal ^020202, &.c. ? Ans. ^. 

11. A gentleman, whose daughter was married on a new 
year's day, gave her a dollar, promising to triple it on the 
first day of each month in the year; to how much did her 
portion amount? 

Here, before finding the amount of the series, we must 
find the last terrn^ as directed in the rule after ex. 1. 

Am. $265*720 

The two processes of finding the last term^ and the (onounif 
may, however, be conveniently reduced to oac, thus ;— 

When the first terniy the ratio^ and the number of terms^ are 
givenytafind the sum or amount of th^ series^ — ^Rai^e the ro^i^ 
to a power whose index is equal to the number of terms, ffpm 
which subtract 1 ; divide the remainder by the ralioy less 1, 
and the quotient, multiplJed by the firsts tenn^ will be the 
answer. 

Applying this>uLe to the last example, 3i2;::::53i44ij and 

HliilZli X 1 =P 265720. Am. $265'720,1is before. 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of corn for the first year, 10 for 
the second year, and so on, in 10 fold ratio, till ihe end of 
the time; what will be the amount of his wages, allowing 
1000 kernels to a pint, and supposing he sells his com at 50 
cents per. bushel ? 

10*0 — 1 . , _ ( l,lll,lll,lll,Ul,Ul,in,llMn, 
"Ta^T" "" i Ul,ni,UMll,lll kemels. - 
Ans. $ 8,680,555,555,555,556,655^56,555,555,fi(;S;555 
•555f'^. 
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"^ , 13. A gentleman, dying, left his estate to his 5 sons, to 
the. youngest $ 1000, to the second $ 1500, and ordered, 
that each son should exceed the younger by the ratio of 1 j- ; 
what was the amount of the estate ? 

Note. Before finding the power of the ratio 1^, it may 
be reduced to an improper fraction = f , or to a decimal, 1*5. 

ilsn!^ X 1000 = $13187^; or, l!51zii x 1000 = 
$ 13187*50, Answer. 

Compound Interest by Progression* 

IT 114. 1. What is the amount of $ 4, for 5 y^ars, at 6 
per cent, compound interest ? 

We have seen, (IT 92,) that compound interest is that, 
v^hich arises from adding the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on that amount J and so on. The amount of $ 1 for 1 
year is $ 1*06 ; if the principal j therefore, be multiplied by 
1*06, the product will be its amount for 1 year; this amount^ 
multTplied by 1*06, will give the amount (compound inter- 
est) for 2 years ; and this second amount^ multiplied by 1*06, 
will give the amoiint for 3 years ; and so on. Hence, 
the several amovnts^ arising from any sum at compound in- 
tei'est, form a geometrical series^ of which the principal is the 
first term ; the amount of $1 or 1 £.j &c., at the given rate 
per cenUj is the ratio ; tibe timSy in years^ is 1 less than the 
nmher of terms ; and the last amount is the last term. 

The last question may be resolved into this : — If the first 
term be 4, the number of terms 6, and the ratio 1*06, 
what is the last term ? 

1*065=1*338, and 1*338X4= $ 5*352+. Ans. $ 6*3»2. 

Note 1. The powers of the amounts of $ I, at 5 and at 6 
per cent., may be taken from the table, under IT 91. Thus, 
opposite|5 years, under 6 per cent, you find 1*338, &c. 

Note S^The several processes may be conveniendy exhi- 
bited^by the use of letters ; thus : — 

Let P. represent the Principal. 

R. the Ratio, or the amount of $ 1, &c. for 1 year. 

T the Time, in years. 

.... A the Amount. 

When two or more letters are joined together* like a word, 

U 
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they are to be muttiplied together. Thus PR. implies, that 
the principal is to be multiplied by the ratio. When ®ne 
letter is placed above anotherj like the index of a power, the 
first is to be raised to a power y whose index is denoted by the 
second. Thus R*^* implies, that the ratio is to be raised to 
a power, whose index shall be equal to the timej that is, the 
number of years. 

2. What is the amount of 40 dollars for 11 years, at 5 per 
cent, compound interest ? 

RT. X P. = A. ; therefore, l<05i » X 40 z= 68'4. 

Am. $68*40. 

3. What is the amount of $6 for 4 years, at 10 per cent, 
compound interest ? Ans. $ 8*784^. 

4. If the amount of a certain sum for 5 years, at 6 per 
cent, compound interest, be $ 5*352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio 1*06, and the last 
term 5*362, what is the first terra ? 

This question is the reverse of the last ; therefore, 

-—1 = P. ; or, — -^ =r 4, Ans. $ 4. 

R^- ' '1*338 ^ 

5. What principal, at 10 per cent compound interest, will 
amount, in 4 years, to $ 8*7846 ? Ans. $ 6. 

6. What is the present worth of $ 68*40, due 1 1 years 
hence, discounting at the rate of 5 per cent.- compound in- 
terest ? Ans. $ 40. 

. J 7. At what rate per cent will $ 6 amount to $ 8*7846 in 

/ 4 years ? 

If the first term be 6, the last term 8*7846, and the num 

her of .terms 5, what is the ratio ? 

A. -oT 41. *• 8*7846 , , , 

p- = R jthatis, — - — ^ 1*4641 = the 4th power of 

the ratio ; and then, by extracting the 4th rootj we obtain 
1*10 for the ratio. Ans. 10 per cent. 

8. In what time will $6 amount to $8*7846, « 10 per 
cent compound interest ? 

p^ == RT-, that is, — g— = 1*4641 =: 1*10^ ; therefore, 

if we divide 1*4641 by 1*10, and then divide the quotient 
thence arising by 1*10, and so on, till we obtain a quotient 
that will not contain 1*10, the number of these divisions will 
bt the number of years. Ans. 4 years. 
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9. At 5 per eent compound interest,, in what time will 
^ 40 amount to $ 68^40 ? 

Having found die power of the ratio 1^05, as hefore, whicli 
is 1^71, you may look for this numher in the tabley under 
the given rate, 5 per cent, asid against it you will find the 
number of years. ' Ans. 11 years. 

10. At 6 per cent compound interest, in what timer will 
4 amount to $5^852? Ans, 5 years. 

( 
AnnuiHes at Compound Interest. 



> 



IT 115. It may not be amiss, in this place, briefly to show 
the application of compound interest, in computing the 
amount and present worth of annuUies. 

Am Annuity is a sum payable at regutar periods^ of one 
year each, either for a certain number of years^ or dimng the 
life of the pensioner, or forever. 

When annuities, rents, &c. are not paid at the time they 
become due^ they are said to be in arrears. 

The sum of all the annuities, rents, &c. remaining un- 
paid^ together with the interest on each, for the time they 
have remained due, is called the amount. 

1. What is the amount of an annual pension of $100, 
which has i >Tnained unpaid 4 years, allowing 6 per cent 
compound interest ? 

The last year's pension will be $ 100, without interest ; 
the last but one will be the ctmount of $ 100 for 1 year; the 
last b«t two the amount (compound interest) of $ 100 for 
2 years, and so on ; and the sum of these several amounts 
will be the answer. We have then a series ofamounts^ that 
is, di geometrical series^ (IT 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and the 
ratio 1^06, what is the sum of all the terms ? 

Consult the rule, under IT 113, ex. 11. 

^'^<06~^ ^ ^^^ "^ 437*45. Ans. $ 487*46. 

Hence, wJ^en the annuUy^ the tigne^ and rate per cent, are 
gherij to find the amount^ — ^Kaise the ratio (the amount of 
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$ Ij &c. for 1 year) to a power denoted by the number of 
years ; from this power subtract 1 ; then divide the remain*' 
der by the ratio, lets 1, and the quotient, multiplied by 
the uinuity, will be the amount. 

Note. The powers of the amounts, a^ 5 and 6 per cent 
up to the 24th, may be taken from the tabUy under IT 91. 

2. What is the amount of an annuity of $ 50, it being in 
arrears 20 years, allowing 5 per cent compound interest ? 

Ans. $1653^9. 

3. If the annual rent of a house, which b $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent 
compound interest ? Ans. $ 696^15. 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improved at 6 per 
cent compoundr interest? — ^ — in 10 years? -■■ in 20 
years ? in 22 years ? in 24 years ? 

Ans. to the lasty $ 25407^75. 

IT 116. If the annuity is paid in advance, or if it be 
bought at the beginning of the first year, the sum which 
ought to be given for it is called the present worth, 

5. What is the present worth of an annual pension of 
$ 100, to continue 4 years, allowing 6 per cent compoimd 
interest ? 

The present worth is, evidently, a sum which, at 6 per 
cent compound interest, would, in 4 years, produce an amauni 
equal to tiie amount of the annuity in arrears the same time. 

By the last rvkj we find the amouat = $ 437^45, and by 
the directions under IT 114, ex. 4, we find the present worth 
=: $346^51. Ans. $346^51. 

Hence, to find the present worth of any avnmty^ — ^First 
Und its amount in arrears for the whole time ; this amount^ 
divided by that power of the ratio denoted by the number of 
years, will give the present worth. 

6. What is the present worth of an annual salary of $ 100 
to continue 20 years, allowing 5 per cent. ? Ans. $ 1246^22. 
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The operaUoyos under this rule heing somewhat tedious, 
we subjoin a 

TABLE, 

Showing the present worth of $ 1, or 1 jS. annuity, at 5 and 
6 per cent, compound interest, for any number of years 
from 1 to 34. 



Yean. 


5 per cent. 


1 


0^95238 


2 


1 '85941 


3 


2*72325 


4 


3*54595 


5 


4*32948 


6 


5*07569 


7 


5*78637 


8 


6*46321 


9 


7*10782 


10 


7*72173 


11 


8*30641 


12 


8*86325 


13 


9*39357 


14 


9*89864 


15 


10*37966 


16 


10*83777 


17 


11*27407 



6 per cent. 


Yeaia. 


0*94339 


18 


1*83339 


19 


2*67301 


20 


3*4651 


21 


4*21236 


22 


4*91732 


23 


5*58233 


24 


6'20979 


25 


6*80169 


26 


7*36008 


27 


7*88687 


28 


8*38384 


29 


8*85268 


30 


9*29498 


31 


9*71225 


32 


10*10589 


33 


10*47726 


34 



5 per cent. 

11*68958 

12*08532 

12*46221 

12*82115 

13*163 

13*48807 

13*79864 

14*09394 

14*37518 

14*64303 

14*89813 

15*14107 

15*37245 

15*59281 

15*80268 

16*00255 

16*1929 



6 per cent. 

10*8276 

11*16811 

il*46992 

1 1*76407 

12*04158 

12*30338 

12*55035 

12*78335 

13*00316 

13*21053 

13*40616 

13*59072 

13*76483 

13*92908 

14*08398 

14*22917 

14*36613 



It is evident, that the present worth of $ 2 annuity it 2 
times as much as that of $ 1 ; the present worth of $ 3 will 
be 3 times as much, &c. Hence, to find the present worth 
of any annuity y at 5 or 6 per cent.^ — ^Find, in this table, the 
present worth of $ 1 annuity, and multiply it by the ffiven 
{mnmty^ and the product will be the present worth. 

7. What ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest ? 

The present worth of $ 1 annuity, by the table, for 
30 years, is $ 15*37245 ; therefore, 16*37245 X 150 = 
$ 2305*867, iln^. 

8. What is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent, compound interest? 

■■ '■- at 5 per cent ? to continue 16 years ? — 20 

years ? — 25 years ? ' 34 years ^ 



U» 



Ans. to lasty $ 647^716. 
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When annuities do not conunence till a certain period of 
time has elapsed, or till some particular event has taken 
place, they are said to be in reversion. 

9. What is the present worth of $ 100 annuity, to foe 
continued 4 years, but not to commence till 2 years hence, 
allowing 6 per cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent, compound interest, would in 2 years produce an omiaunt 
equal to the present worth of the annuity, were it to commence 
immediately. By the last rule, we find the present worth of 
the annuity, to commence immediately^ to be $346^51, and, 
by directions under IT 1 14, ex. 4, we find the present worth 
of $ 346*51 for 2 years, to be $ 308'393. Ans. $ 308^393. 

Hence, to find the present worth of any wfmuity taken in 

reversion^ at compound interest^ — First, find the present worth, 

to commence immediately, and this sum, divided by the power 

^of the ratio, denoted by the time in reversion, will give the 

answer. 

10. What ready money will purchase the reversion of a 
lease of $ 60 per annum, to continue 6 years, but not to com- 
mence till the end of 3 years, allowing 6 per cent, compound 
interest to the, purchaser ? 

The present worth, to commence immediately, we find to 

295*039 
be, $ 295*039, and — ,r^T- = 247*72. Ans. $ 247*72. 

' 1*06^ 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately,* 
and to continue to the end of the time, that is, 3 -}- 6 := 9 
years, and then subtracting from this sum the present worth 
of the annuity, continuing for the time of reversion, 3 years. 
Or, we may find the present worth of $ 1 for the two times 
by the table, and multiply their difference by the given an- 
nuity. Thus, by the table, 

The whole time, 9 years, == 6*80169 
The time in reversion, 3 years, = 2*67301 

Difference, = 4*12868 

60 



$247*72080 Ans, 

11. What is the present worth of a lease of $ 100 to con- 
tinue 20 yeai^s, but hot to commence tiU the end oif 4 yearg^ 
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allowing 6 per cent ? what, if it be 6 years in rever- 
sion ? — 8 years ? ■ . ■ 10 years ? 14 years ? 

Am. to last, $ 529^26. 

IT U7. 12. What is the worth of a freehold estate, of 
which the yearly rent is $60, allowing to the purchaser 
6 per cent. ? 4. 

In this case, the annuity continues forever^ and the estate 
is evidently worth a sum, of which the yearly interest is equal 
to the yearly rent of the estate. The principal multiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal ; 60 -h'06 = 1000. 

Ans. $1000. 

Hence, to find the present worth of an anntnty, continuing 
forever, — Divide the annuity by the rate per cent,, and the 
quotient will be the present worth. 

- Note, The worth will be the same, whether we reckon 
sample or compound interest ; for, since a yearns interest of the 
vrice is the annuity, the profits arising from that price can 
neither be more nor less than the profits arising from the an- 
nuity, whether they be employed at simple or compound in* 
terest. 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 

5 per cent. ? 8 per cent. ? 10 per cent. ? 15 

per cent. ? 20 per cent. ? Ans, to last, $ 600. 

14. Suppose a freehold estate of $60 per annum, to com- 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent. ? 

Its presettt worth is a sum which, at 6 per cent, compound 
interest,, would, in 2 years, produce an amount equal to the 
worth of the estate if entered on immediately, 

:^= $1000 = the worth, if entered on immediately, 

^ 1000 
and ~ij^ = $ 889*996, the present worth. 

The same result may be obtained by subtracting from the 
tvarth of the estate, to commence inmediately, the present worth 
of the annuity 60, for 2 years, the time of reversion. Thus, 
by the table, the present worth of $ 1 for 2 years is 1 '83339 
X 60 = 110'0034 = present Worth of $60 for 2 years, 
and $ 1000 — $ 110'0034 = $889*9966, iliw. ^ before- 
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15. What is the present worth of a perpetual annuity of 
$ 100, to Commence 6 years hence^ allowing the purchaser 
6 per cent compound interest ? what, if 8 years in re- 
version ? 10 years ? 4 years ? ^5 years ? 

30 years ? Ans. to last^ $ 462*755. 

The foregoing examples, in compound interest, have been 
confined to yearly payments ; if the payments are half year- 
ly, we may take half the principal or amutityy half the rate per 
cent.y and twice the number ofyearSj and work as before, and 
80 for any other part of a year. 

QUESTIONS. 

1. What is a ge<Hnetrical progression or series ? 2. What 
is the ratio ? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do you find the last term ? 
4. When the extremes and ratio are given, how do you find 
the stem of aU the terms ? 5. When the first term, the ratio, 
and the number oi terms, are given, how do you find the 
amount of the series ? 6. When the ratio is a fraction^ how 
do you proceed ? 7. What is compound interest ? 8. How 
does it appear that the amounts^ arising by compound in* 
terest, form a geometrical series ? 9. What is the ratio^ in 

compound interest ? the number of terms ? the 

first term? the lust term? 10, When the rate, the 

time, and the principal, are given, how do you find the 
amoimt 1 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R. ? 
13. W4ien A. P. and R. are given, how do you find T. ? 14. 
What is an annuity 1 15. When are annuities said to be in ar- 
rears? 16. WTiat is the amottw/ ? 17. In a geometrical series, 
to what is the amount of an annuity equivalent ? 18. How do 
you find the atnount of an annuity, at compound interest ? 

1 9. What is the present worth of an annuity ? how com- 
puted at compound interest ? how found by the table ? 

20. What is understood by the term reversion? 21. How- 
do you find the present worth of an annui^^, taken in rever^ 

sion ? by the table ? 22. How do you find the present 

worth of 9i freehold estate^ or a perpetual annuity? ■ ■ die 
same taken in reversion ? — by the table ? 
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VXatmOTATIOK. 

IT 118. Permutation is the method of findiiig how many 
different tvays the order of any number of things may be 
viried or changed. 

1. Four gentlemen agrieed to dine together so long as 
they could sit, every day, in a different order or position; 
how many days did they dine together ? 

Had there been but ttoo of them, a aiid by they could sit 
only in 2 times 1 (1 X 2=2) different positions, thus, 
a 6, and b u* Had there been ihreey a, by and c, they could 
sit in 1 X 2 X 3 = 6 different positions ; for, beginning the 
order with a, there will be 2 positions, viz. a 5 c, and acb ; 
next, beginning with by there will be 2 positions, bacy and 
b ca; lastly, beginning with c, w^ ht^re caby and eb a, 
that is, in all, 1 X 2 X 3 =r 6 different positions. In Hie 
same maniier, if th^e be fovity ^e different positions wfll 
be 1X2X3X4 =3 24. Am. 24 days. 

Hence, to find the number of different changes or permur 
tatiohSy oj which any iiumber of different things are capabh'y-^ 
Multiply continually together afl the terms of the natural 
series of numbers, from 1 up to the given number, and ihe 
last product will be the answer. 

2. How many Variations may there be in the position of 
the nine digits ? Ans. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

Ans. $155112100433309859840000. 

4. Christ Church, in Boston, has 8 bells ; how many 
changes may be rung upon them ? Ans* 40320. 



miS€SELLAXBOVB BZAMFKIKk 



ir U9. 1.4 + 6x7 — 1 = 60. 

A line, or tnncttlumy drawn over several numbers, signifies, 
that the numbers under it are to be taken jointly, or as one 
whole number. 
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2. 9 — 8 + 4X84-4 — 6 = howmany? A^. 30. 



3. ^-f-4 — 24-3 + 40X5 = how many ? Ans. 230. 

4. g + g — 2X4 — 2 _y^^^ j^^y p ^^ ^ 

2X2 

5. There are two numhers ; the greater is 25 times T8, 
and their difference is 9 times 15 ; their sum and product 
are required. 

An». 3765 is their sum; 3539250 their product 

6. What is the difference betwe en thrice five and thirty, 
and thrice thirty-five ? 35 X 3 — 6 X 3 + 30 — 60, Ans. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen ? Ans. 792. 
s a What number divided b]^ 7 will make 6488 ? 

9. What number multiplied by 6 will make 2058 ? 

10. A gentleman went to sea at 17 years of age ; 8 years 
after he had a son bom, who died at the age of 35 ; after 
whom the father lived twice 20 years ; how old was the 
father at his death? Ans, 100 years. 

11. What number is that, which being multiplied by 15, 
the product will be J ? • i -5- 15 = ^JU Ans. 

12. What decimal is that, which being multiplied by 15, 
the product will be *75 ? *75 -5- 15 = *05, Ans. 

13. What is the decimal equivalent to ^? 

Ans. *0285714. 

14. What fraction is that, to which if you add f , the sum 
will be f ? Ans. ^. 

15. What number is that, from which if you take f, the 
remainder will be |^ ? . Ans. M» 

16. What number is that, which beine divided by J, the 
quotient will be 21 ? ^ Ans. 16J. 
r* 17. What number is that, which multiplied by % pro- 
duces i? Ans. |. 

18. What number is that, from which if you take f of 
itself, the remainder will be 12 ? Ans. 20. 

19. What number is that, to which if you add f of f of 
itself, the whole will be 20 ? Ans. 12. 

20. What number is that, of which 9 is the f part ? 

Ani. 13^. 

21. A farmer carried a load of produce to market : he 
sold 780 lbs. of pork, at 6 cents per lb. ; 250 lbs. of cheese, 
at 8 cents per lb. ; 154 lbs. of butter, at 15 cents per \h^ ; 
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in pay he received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallons of molasses, at 42 cents per gallon ; ^ barrel of mack- 
erel, at $3^75 ; 4 bushels of ssJt, at $ 1^25 per bushel ; and 
the balance in money : how much money did he receive ? 

Ans. $68*85. 
22. A farmer carried his grain to market, and sold 

75 bushels of wheat, at $ 1*45 per bushel. 

64 ;. rye, .,. $ *95 

142 com, ... $ *50 

In exchange he received sundry articles : — 

3 pieces of cloth, each 

containing 31 yds., at $ 1*75 per yd. 

2 quintals of fish, ... $2^0perquin. 

8 hhds. of salt, ... $ 4*30 per hhd. 



and the balance in money. 
How much money did he receive ? . Ans, $ 38*80. 

23. A man exchanges 760 gallons of molasses, at 37^ 
cents per gallon, for 66^ cwt. of cheese, at $ 4 per cwt. ; 
how much will be the balance in his favour ? Ans. $ 19. 

24. Bought 84 yards of cloth, at $1*25 per yard; how 
much did it come to ? How many bushels of wheat, at 
$ 1*50 per bushel, will it take to pay for it? 

Ans, to the last^ 70 bushels. 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay in molasses, at 37^ cents per gallon ; 
how many- gallons did he receive ? Ans, 54*72 gallons. 

26. A man exchanged 70 bushels of rye, at $ *92 per 
bushel, for 40 bushels of wheat, at $ 1*37^ per bushel, and 
received the balance in oats, at $*40 per bushel; how 
many bushels of oats did he receive ? Ans, 23^. 

27. How many bushels of potatoes, at Is. 6'd. per bushel, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel ? ' Ans, 53^ bushels. 

28. How much salt, at $ 1*50 per bushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ?, 

N^te, It will be recollected that, when the price aijd cost 
are given, to find the quantity^ they must both be reduced to 
the same denomination before dividing.' Ans. 3j^ bushels; 

29. Hpw much wine, at $ 2*75 per gallon, must be given 
in exchange for 40 yards of cloth, at 7 s. 6 d* per yard ? 

Ans. 18-^ g^lIonSf 
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30. A had 41 cwt. of hops, at 30 s. per cwt, for which 
B gave him 20 iS . in moaey, and the rest in prunes, at 6 d. 
per lb. ; how many prunes did A receive ? 

I Ans. 17 ewt 3 qrs. 4 IbsL 

31. A has linen cloth worth $ '30 per yard ; bat, in bar- 
tering, he will have $ '35 per yard ; B has broadcloUi worth. 
$ 3'75 ready money ; at what price ought the broadcloth 

[) to be rated in bartering with A ? 

*30 : *35 : : 3*75 : $ 4'376, Ans. Or, |^ of 3«75 = 

$ 4*37^, Ans. The two operations wOl be seen to he ex- 
actly alike. 

32. If cloth, worth 2 b- per yard, cash, be rated in barter 
at 2 s. 6 d., how should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Ans. 10 s., or $ 1^666$. 

33. If 4 bushels of com cost $ 2, what is it per bushel ? 

Ans. $'60. 

34. If 9 bushels of wheat cost $ 13'50, what is that per 
bushel? Ans. *1'50. 

35. If 40 sheep cost $ 100, what is that per head ? 

Ans. $2'50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are they 
per bushel ? Ans. 2 s. 6 d., = $ '41f . 

37. If 22 yards of broadcloth cost 21 iS . 9 s., what is the 
price per yard ? Ans. 19 s. 6 d., = $ 3*26. 

38. At $ '50 per bushel, how much com can be bought* 
for $ 2'00 ? Ans. 4 bushels. 

39. A man, having $ 100, would lay it out in sheep, at 
$ 2'50 apiece ; how many can he buy ? Ans. 40. 

40. If 20 cows cost *$ 300, what is the price of 1 cow f 
— — of 2 cows ? of 6 cows ? of 15 cows ? 

Ans. to the lastj $ 226. 

41. If 7 men consume 24 lbs, of meat in one week, how 

much would 1 man consume in the same time ? 2 men ? 

5 men ? 10 men ? Ans. to the last^ 34f Ibe. 

JNote. Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $6 for the use of $ 100, how much^must I 
pay for the use of $ 75 ? Ans. $ 4'60. 

43. What, premium must I pay for the insurance of my 
house against loss by fire, at the rate of ^ per cent, that is, 
j- dollar on «; hundred doUars^ if my house be valued at 
$2416? Ans. $12'376i 
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44. What will be the insurance, per annum^of a ttoieaiid 
contents, valuefl at $ 9876^40, at l^ per centum ? 

Ans. $148^146. 

45. What commission must I receive /or selling $478 
worth of books, at 8 per cent ? Ans. $ 38'24. 

46. A merchant bought a quantity of goods for $734, 
and sold them so as to gain 21 per cent. ; how much did he 
gain ? and for how much did he sell his goods ? 

Ans. to the last^ $ 888^14. 

47. A merchant bought % quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
•o as to gain 24 per cent on the whole cost ; for how much 
did he sell them ? Ans. $673^32. 
, 48. Bought a quantity of books for $ 64, but for cash a 
discount of 12 per cent, was made; what did^^the books 
cost? Ana. $56^32. 

49. Bought a book, the price of which was marked 
$ 4^50, but for cash the bookseller will sell it at 33^ per 
tent discount ; ' what is the cash price ? Ans. $ 3^00. 

50. A merchant bought a cask of ipolasaes, containing 120 
gallons, for $ 42 ; for how much must he sell it to gain 15 
per cent ? how much per gallon P' Arns. to last., $ ^40^. 

51. A merchant bought a cask of sugar, containing 740 
pounds, for $ 59^20 ; how must he sell it per pound, to gain 
25 per cent ? Ans. $ 40. 

52. What is the interest, at 6 per cent, of $ 71H)2 for 17 
months 12 days ? Ans. $ 6478 -|-. 

53. What is the interest of $ 487^003 for 18 months ? 

Ans. $43'83-|-. 

54. What is the interest of $ 8'50 for 7 months ? 

Ans. $<297f 

55. What is the interest of $ 1000 for 5 days ? 

Ans. $<8d3f 
56u What is the interest of $ <50 for 10 years ? 

Ans. $^30. 

57. What is the interest of $84^25 for 15 months and 7 
days, at 7 per cent ? Ans. $ 7^486 -(-• 

58. What is the interest of $ 154H)1 for 2 years, 4 months 
ttd 3 days, at 5 per cent. ? Ans. $ 18^032. 

59. What sum, put to interest at 6 per cent, will, in 2 
years and 6 months, amount to $ 150 ? ' 

Note. See IT 85. 4ns. $ 130^434 4^ 

Ha I owe ^ man $ 475^50, to be paid iu 16 months wiw- 
X 
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one interest; what is the present worth of that debt, the use 
of the money being worth 6 per cent ? Ana. $ 440^277 -f- 

61. What is the present worth of $ 1000 payable in 4 
years and 2 months, discountin|f at the rate of 6 per cent f 

An$, $800. 

62. A merchant bought articles to the amount of $ 500, 
and sold them for $ 675 ; how much did he gain ? 

What pe^cent was his gain ? that is, How many dollars 
did he gain on each $ 100 which he laid out? If $500 
gain $75, what does $ 100 gain ? Ans. 15 percent 

63. A merchant bought cloth at $ 3^50 per yard, and sold 
it at $ 4^25 per yard ; how much did he gain per centum ? 

Ans. 21f per cent 

64. A man bought a cask of wine, containing 126 gallons, 
for $ 283^0, and sold it out at the rate of $ 2^75 per gal- 
lon ; how much was his whole gain ? homr much per gal- 
lon ? how much per cent ? 

ilfw. His whole gain, $63^00; per gallon, $^50; which 
is 22f per centum. 

65. If $ 100 gain $6 in 12 months, in what time will h 
gain $4? $10? $14? 

Ana. to the la$t, 28 months. 

66. In what time will $ 54^50, at 6 per cent, gain $ 2U8 ? 

Ana. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
earried away in a freshet, it is required how many men can 
rebuild it in 50 days. 

day*. dayi. mm. 

50 : 60 : : 20 : 24 men, Ans, 

68. If a field will feed 7 horses 8 weeks, how long will it 
feed 28 horses ? Ana. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
to contain an acre, how much in width must be a field, 16 
rods in length, to contain the same ? Ana. 10 rods. 

70. If I purchase for a cloak 1 2 yards of plaid -I of a yard 
wide, how much becking l^ yards wide must I have to line it ? 

Ans. 5 yards. 

71. If a man earn $ 75 in 5 months, how long must he 
work to earn $ 460 ? Ans. 30§ months. 

72. A owes B $ 540, but, A not being worth so much 
money, B agrees to take $ ^75 on a dollar ; what sum mu^t 
B receive for the debt? Aiis. $405. 

73. A cistern, whose capacity is 400 gallons, is supplied 
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bj a pipe which lets in 7 gallons in 5 minutes; but there is 
a leak in the bottom of the cistern which lets out 2 gallons 
in 6 minutes ; supposing the cistern empty, in what time 
would it be filled ? 

In 1 minute { of a gallon is admitted, but in the same time 
f of a g^ion leaks out Ans. 6 hours, 15 minutes. 

74. A ship has a leak which will fill it so as to make it 
sink in 10 hours ; it has also a pump which will clear it in 
15 hours : now, if they begin to pump when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would be ^ filled by the leak, but in 
the same time it would be -j^ emptied by the pump. 

Am. 30 hours. 

75. A cistern is supplied by a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, will fill it 
in 5 minutes ? Ana. 8. 

76. Suppose I lend a friend $500 for 4 months, he 
promising to do me a like favour ; some time afterward, I 
nave need of $ 300 ; how long may I keep it to balance the 
(brmer favour ? Ans, 6f months. 

77. Suppose 800 soldiers were in a garrison with pro- 
visions sufficient for 2 months ; how many soldiers must de- 
part, that the provisions may serve them 5 months ? 

Ans. 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be worth 6 times as much as my saddle, pray what is the 
value of my horse ? Antf. $ 72. 

79. Bought 45 barrels of beef, at $ 3^50 per barrel, among 
which are 16 barrels, whereof 4 are wortb no more than 3 
of the others ; how much must I pay ? Ans. $ 143^50. 

80. Bought 126 gallons of rum for $110; how much 
vrater must be added to reduce the first cost to $ ^75 per 
gallon ? 

Note. If $ ^75 buy 1 gallon, how many gallons will $ 1 10 
buy ? Am. 20^ gallons. 

81. A thief, having 24 miles start of the officer, holds his 
way at the rate of 6 miles an hour ; the officer pressing on 
after him at the rate of 8 miles an hour, how much does h» 
gain in 1 hour ? how long before he will overtake the thief? 

Am. 12 hours. 

82. A hare starts 12 rods before a hound, but is not per- 
ceived by him till she has been up 1^ minutes ; she scuds 
away st the rate of 36 rods a minute, and the dog, on view. 



'. 
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makes after, at the rate of 40 rods a luinntc ; how loDg will 
the course hold ? and what distance will the dog ran ? 

Am. 14^ minutes, and he will run 570 rod& 

83. The hour and minute hands of a watch are exactlj 
together at 12 o^clock ; when are they next together ? 

In 1 hour the minute hand passes over 12 spaces, aiid the 
hour hand over 1 space ; that is, the minute hand g^ins upon 
the hour hand 11 spaces in 1 hour; audit must gain 12 
q>aces to coincide with it Ans. 1 h. 5 m. 27^ 8^ 

84. There is an island 20 miles in circumference, and 
tkre^ men start together to travel the same way about it ; A 
goes 2 miles per hour, B 4 miles per hour, and C 6 miles 
per hour ; in what time will they come together again ? 

Ans. 10 hours. 

85. There is an island 20 miles in circumfert:nce, and 
two men start together to travel around it; A travels 2 miles 
per hour, and B 6 miles per hour ; how long before they will 
sgam come together ? 

B gains 4 miles per hour, and must gain 20 miles to ovei^ 
take A ; A and B will therefore be together once in eveiy 
5 hours. 

86'. In a river, ii>upposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while that mov- 
ing dowh stream is accelerated the same ; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how far from ea<^h starting place vnll 
the boats meet ? 

4n8, 1 12 j- miles from the lower place, and 187^ miles 
from the upper place. 

87. A man bought a pipe (126 gallons) of wine for 

$275; he wishes to fill 10 bottles, 4 of which cont^^in 2 

quarts, and 6 of them 3 pints each, and to sell the remainder 

so as to. make 30 per cent on the lirst cost ; at what rate 

per gallon must he sell it ? Ans. $ 2^936 -|— 

86. Thomas sold 150 pine apples at $ '33^ apiece^ and 
received as mucn i-jcney as Harry' received for a certeun 
ndmber of watermelons at $ '25 apiece ; how much mcmey 
did each receive, and how many melons had Harry ? 

^ Ans. . $ 50, and 200 melonsi 

99. The third part of an army was killed, the fourth part 

taken prisoners, and 1000 fled ; how many were in this army? 

Thb ands^he eighteen following questions are .usu Jly 
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wrought by a rule called Position, but they are more easily 
solved ou general principles. Thus, i + i = A ®^ ^ 
army; therefore, 1000 is ^^ of the whole number of men; 
and, if 5 twelfths be 1000, how much is 12 twelfths, or the 
whole ? Ans. 2400 men. 

90. A farmer, being asked how many sheep he had, an- 
swered, that he had them in 5 fieldts ; in the first were ^ of his 
flock, in the second J, in the third ^, in the fourth -^j and 
in the fifth 450 ; how many had he ? Ans, 1200. 

91. There is a pole, ^ of which stands in the mud, J in 
the water, and the rest of it out of the water j required the 
part out of the water. Ans. -^. 

92. If a pole be ^ in the mud, ^ in the water, and 6 feet 
out of the water, what is the length of the pole ? Ans. 90 feet 

93. The amount of a certain school is as follows : -^ of 
the pupils study grammaT, f geography, -fy arithmetic, ^ 
learn to write, and 9 learn to read : what is the number of 
each ? 

Ans. 5 in grammar, 30 in geography, 24 in arithmetic; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
another, who said, " Good morrow, sir, with your hundred 
geese ;" says he, " I have not a hundred ; but if I had, in ad- 
dition to my present number, one half as many as I now 
have, and 2^ geese more, I should have a hundred:" how 
many had he ? 

100 — 2^ is what part of his present number ? 

Ans. He had 65 geesje. 

96. In an orchard of fruit trees, i of them bear apples, 
1- p^ars, i plums, 60 of them peaches, and 40, cherries ; 
how many trees does the orchard contain ? Ans. 1200. 

96. In a certain village, j- of the houses are painted white, 

ired, i yellow, 3 are painted green, and 7 are unpainted ; 
ow many houses in the village ? Ans. 120. 

97. Seven eighths of a certain number exceed four fifths of 
the same number by 6 ; required the number. 

i — i=: -^l consequendy, 6 is ^ of the required num- 
ber. Ans. 80. 

98. What number is that^ to which if i of itself be added, 
ttxe sum will be 30 ? Ans. 25* 

99. What number is that, to which if its j- and { be added, 
the sum will be 84 ? 

84 = 1 4- irh i = i times the required number* An$» 48« 



r. 
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1(K>. What number is that, which, being increased bj f aa4 
f of itself, and by 22 more, wili be made three times «• 
much i 

The number, being taken 1, ), and f times, will make 2^ 
times, and 22 is evidently what that wants of 3 times. 

An». 30. 

101. What number is that, which being increased by f , } 
and f (^ itself, the sum will be 234f ? Ana. 9a 

102. A, B, and C, talking of their ages, B said his age 
Mas once aad a half the age of A, and C said his age was 
twice and one tenth the age of both, and that the sum of 
their ages was 93 ; what was the age of each ? 

Atis. a 12 years, B 18 years, C 63 years old.* 

103. A schoolmaster, being asked how many scholars he 
had, said, '^ If I had as many more as I now have^f as many^ 
^ as many, ^ and i as many, I should then have 435 ;" what 
was the number of his pupils ? ' Ans. 120. 

104. A and B commenced trade with equal sums of 
money ; A gained a sum equal to 4 of his stock, and B lost 
$ 200 ; then A's money was double that of B's ; what was 
the stock of each ^ 

By the condition of the question, one half of f , that is, | 
of the stock, is equal to ^ of the stock, less $ 200 ; conse- 
quently, $ 200 is f of the stock. Ans. $ 500. 

106. A man was hired 50 days on these conditions, — that, 
for every day he worked, he should receive $ '75, and, for 
every day he was idle, he should forfeit $ '25 ; at the ex* 
piration of the time, he received $ 27'50 ; how many day« 
did he work, and how many was he idle ? 

Had he worked every day, his wages woulcf have been 
ji '75 X 50 = $ 37'50, that is, $ 10 more than he received ; 
but every day he was idleHessened his wages $ '76 -j- $ *25 
rr $ 1 ; consequently he was idle 10 days. 

Ans. He wrought 40, and was idle 10 da^ 

10(1. A and B have the same income ; A saves ^ of his ; 
but B, by spending $ 30 per annum more than A, at the end 
of 8 years finds himself $ 40 in debt \ what is their income^ 
and what does ^ach spend per annum ? 

Ans. Their income, $ 200 por annum ; A spends $ 178, 
aodB $ 205 l^er jjmum. .^ 

107. A mail', l^g at the pon^t of death, left to his three 
sons his property; to A ^ wantmg $20^ to B ^i and to C 
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Che rest, which was $l0 less than the share of A; what 
W8Ui each one's share ? Ans. $ 80, $ 50.and $ 70* 

108. There is a fish, whose head is 4 feet long ; his tail 
is as long as his head and j- the length of his body, and hui 
body is as long as his head and tail ; what is the length of 
the fish? 

The pupil will perceive, that the length of the body is ^ 
the length of the fish. Ans. 32 feet 

109. A ccici do a certain piece of work in 4 days, and B 
eftn do the same work in 3 days ; in what time would both, 
working togethei^ perform it ? Ans^ l^ days. 

110. Three persons can perform a certain piece of work in 
the following manner : A and B can do it in 4 dayd, B and 
C in 6 days, and A and C in 5 days : in what time can they 
fdl do it together ? Ans. 3^ days. 

111. A and B can do a piece of work in 5 days ; A can do 
it in 7 days ; in how many days can B do it ? Ans. 17j- day& 

112. A man died, leaving $ 1000 to be divided between 
Ills two sons, one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent, should amount to the same sum when they should 
arrive at the age of 21 ; what did each receive ? 

Ans. The elder, $546453+; the younger, $453^846+^ 

113. A house being let upon a lease of 5 years, at $60 
per annum, and the rent being in arrear for the whole time, 
what is the sum due at the end of the term, simple interest 
being allowed at 6 per cent? Ans. $336. 

114. If 3 dozen pair of gloves be equal in value to 40 

yards of calico, and 100 yards of calico to three pieces of 

satinet of 30 yards each, and the satinet be worth 50 

cents per yard, how many pair of gloves can be bought for 

$ 4 ? Ans. 8 pair. 

115. A, B, and C, would divide $ lOO between them, so 
as that B may have $ 3 more than A, and C$4 more thaa 
B ; how much must each man have ? 

Ans. A $ 30, B $ 33, and C $ 37. 

116. A man has pint bottles, and half pint bottles ; how 

much wine will it take to fill 1 of each sort ? how 

much to fill 2 of each sort ? how much to fill 6 of each 

tort? 

117. A man would draw off 30 gallons of wine bto I 
nint and 2 pint bottles, of each an eqii^ number; h4^w 
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■lany bottles will it take, of each kind, to contaun the dO 
g^lons? Ang, 80 of eaclk, 

118. A merchant has canisters, some . holding 5 poundsi 
apme 7 pounds, and some 12 poands ; how many, of each 
an equal number, can be filled out of 12 cwt. 3 qrs. 12 lbs. 
of tea ? Asis. 60. 

119. If 18 grains of silver make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
be made froml5oz. 6 pwts. of siher? Ans. 24 of each. 

120. Let GO cents be divided among three boys, in fiuch 
a manner that, as often as the first has 3 c^nts, the second 
shall have 5 cents, and tbe third 7 cents ; how many cents 
will each receive ? Ans. 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day's work, would give to every boy 6 d., to 
every woman 8 d., and to every man 16 d. ; the number of 
boys, women, and men, was the same ; I demand the number 
of each. - Ans. 20. 

122. A gentleman had 7 ^. 17 s. 6 d. to pay among his 
labourers ; to every boy he gave 6 d., to every woman 8 d-, 
and to every man 16 d. ; and there were for every boy three 
women, and for every woman two men ; I demand the num- 
ber of each. Ans. 15 boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cow, and a yoke of oxen 
for $ 82^50 ; he gave for the cow 8 times as much as for 
the ''sheep, and for the oxen 3 times as much as for the cow ; 
how much did he give for each ? 

Ans. For tlie sheep $ 2^50, the cow $ 20, and the oxen 
$60. 

124. There was a farm, of which A owned f, and B ^, 
the farm was sold for $ 1 764 ; what was each one's share 
q£ the money ? Aiis. A's $ 504, and B's $ 1260. 

125. Four men traded together on a qapital of $3000, of 
which A put in j^, B ^, C ^, and D ^ ; at the end of 3 yean 
they had gained $ 2364 ; what was each one^s share of the 
Cain ? ( A's $ 1182. 

Ans } ^'^ * ^^^* 
^"*- ) C's $ 394. 

( D's $ 197. 

* 126. Three merchants accompanied ; A furnished f of 
the capital, B f , and C the rest; they gain $1250; what 
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part of the capital did C furnish, and what is each one'4 
ihare of the gain ? 

Ans. C famished -fif of the capital ; and A's share of the 
gain was $500, B's $468^75, and C's $2S1'25. 

127. A, B, and C, traded in company ; A put in $ 500, B 
4M)50, and C 120 yards of cloth ; they gained $332^50, of 
which C's share was $ 120 ; what was the value of C's 
doth per yard, and what was A and B's shares of the 
gain? 

Note. C's gain, heing $ 120, is i^^% z= ^ of the whole 
gain : hence the gain gf ^ and B is readily found ; also the 
price at which C's doUi was valued per yard. 

^ C's cloth, per yard, $4. 
Ana. < A's share of the gain, $ 125. 
(B's do. $87^60. 

128. Three gardeners. A, B, and C, haidng bought a 
piece of ground, find the profits of it amount to IdOiS. pet 
annum. .Now the sum of money which they laid down was 
in such proportion, that, as often as A paid 5^ ., B paid 7£ ., 
and as often as B paid 4iS., C paid 6£. I demand how 
much each man must h^ve per annum of the gajn. 

Note, By the question, so often as A paid 5£ ., C paid |- of 
1£. Ans. A 26i3. 13 s. 4 d., B 37^. 6 s. 8 d., C 56£. 

129. A gentleman divided his fortune among his so9s, 
.giving A 9£. as often as B 5£,j and C S£. as often as B 

'7£.; C's dividend was 1537fi2.; to what did the whole 
estate amount? Arts. 115S3i^. 8 s. 10 d. 

130. A and B undertake a piece of work for $ 54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
3 days ; what part of the work was done by A, what part 
by B, and what was each one's share of the money ? 

Ans. A^^andB/y; A's money $22'50, B's $31*50. 

131. A and B trade in company for one year only; on 
the first of January, A put in $ 1200, but B could not 
put any money into the stock until the first of April ; what 
did he then put in, to have an equal share ^vith A at the end 
of the year ? Ans. $ 1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be» 
ing a little dipped, agreed that A should pay $> B j-, C ^ 
and D ^ ; what did each pay in this proportion ? 

Ans. A 13 s. 4 d., B 10 s., C 6 s. 8 d., and D 5 «• 

133. There are 3 horses, belonging to 3 men, e'mployed to 
draw a load of plaster from Boston to Windsor for $ 26^45 1. 
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A and B^ hones together are supposed to do f of th« 
woriE, A and C's -^^ B and €'s ^ ; they are to be paid 
proportionallji what is each one's share of the money ? 

( A's $ 11*60 (= 
Ans. <B^$ 6*75 

( C's $ 9*20 

Proof, - - - $ 26*46. 

134. A person, who was possessed of f of a vessel, sold 
f of his share for 375iS . ; what was the vessel worth ? 

Ans. 1600iS. 

135. A gay fellow soon got the better of If- of his (oh 
tone ; he then gave 1600iS) . for a commission, and his profiir 
sion continued till he had but 460 iS . left, which he found to 
be just f of his money, after he had purchased his commit 
sion ; what was his fortune at first? Ans, 3780i^* 

136. A younger brother received 1660iS ., which was just -^ 
of his elder brother's fortune, and 6f times the elder brother's 
fortune was f as much again as the father was worth ; pray, 
what was the value of his estate ? Ans. I9165iS . 14 s. 3f 4 

137. A gentleman left his son a fortune, -f^ of which ha 
spent in three months; j of |- of the remainder lasted him 
nine months longer,, when he had only 937 iS. left; what 
was the sum bequeathed him by his father ? 

Arts. 2082iS . 18 s. ^ d. 

138. A cannon ball, at the first discharge, flies about a. 
mile in eight seconds ; at this rate, how long would a ball 
be in passing from the earth to the sun, it being 95173000 
miles distant ? 

Ans, 24 years, 46 days, 7 hours, 33 minutes, 20 seconds^ 

139. A general, disposing his army into a square battalion, 
found he had 231 over and above, but, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist ? Afis. 19000. 

140. A and B cleared, by an adventure at sea, 45 guineas^ 
which was 35 i^. per cent, upon the money advanced, ana 
with which they agreed to purchase a genteel horse and 
carriage, Whereof they were to have the use in proportion 
to the sums adventured, which was found to be 1 1 to A, at 
often as 8 to B ; what money did each adventure ? 

Ans. A 104iS. 4 s. 2ii d., B 75 iS. 15 s. 9^ d. 

141. Tubes may be made of gold, weighing not more 
than at the rate of yAs ^^ ^ grain per foot ? what would be 
d^e weight of such a tube, which would extend across tbi^t 
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AdaBtic from Boston to London, estimating the distance at 
8000 miles ? ^fi;. 1 ib. 8 oz. 6 pwts. 3^ gr& 

142. A military officer drew up his soldiers in rank and 
file, having the number in rank and file equal ; on being 
reinforced with three times his first number of men, he 
placed them all in the same form, and then the number in 
rank and file was just double what it was at first ; he was 
again reinforced with three times his whole number of men, 
and, after placing tbem all in the same form as at first, his 
number in rank and file was 40 men each ; how many men 
had he at first ? Ans, 100 men. 

143. Supposing a man to stand 80 feet from a steeple, and 
that a line reaching from the belfry to the man is just 100 
feet in length ; the top of the spire is 3 times as high above 
the ground as the steeple isj what is the height of the 
spire ? and the length of a line reaching from the top of the 
apire to the man ? See IT 109. 

Ans. to last J 197 feet, nearly. 

144. Two ships sail from the same port ; one sails direct- 
ly east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of 7j- miles an hour ; how many miles 

apart will they be at the end of 1 hour ? 2 hours ? 

24 hours ? 3 days ? Ans. to lastj 900 miles. 

145. There is a square field, each side of which is 50 
rods ; what is the distance between opposite comers ? 

Ans, 70*71 -|- rods. 

146. What is the area of a square field, of which the op- 
posite comers are 70*71 rods apart ? and what is the length 
of each side ? Ans, to last^ 50 rods, nearly. 

147. There is an oblong field, 20 rods wide, and the dis- 
tance of the opposite corners is 33^ rods ; what is the length ^ 
of the field ? its area ? 

Am. Length, 26§ rods; area, 3 acres, 1 rood, 13^ roda^ 

148. There is a room 18 feet square; how many yards 
of carpeting, 1 yard wide, will be required to cover the floor 
of it ? 182 1= 324 ft. = 36 yards. Ana. 

149. If the floor of a square room contain 36 square 
yards, how many feet does it measure on each side ? 

Ans. 18 feet 
When one side of a square is given, how do you find ite 

/v«a, or superficial contents ? 

When the arec^ or superficial contents, of a square ia gjiveiiy 

how do you find one side ? 
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160. If fln oblong piece of ground be 80 rocb long and 
10 rods wide, what is its area ? 

Note. A ParaUelograniy or Oblong^ 
has its opposite sides equal and par^ 



' / / 1 o//e/, but the adjacent sides unequaL 



_ - - Thus A B C D is a parallelogram, 

8 A FB and also £ F C D, and it is easy 

to see, that the cofAeni9 of both ara 
equal. Asis. 1600 rods, = 10 acres. 

151. What is the lengf^ii of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods ? 

Ans. 80 rods. 

152. If the area be 10 acres, and the length 80 rods, 
what is the other side ? 

When the Un^ih and breadlh are given, how do you find 
the area of an oblong, or parallelogram ? 

When the area and one side are, given, how do you find 
the other side ? 

153. If a board be 18 inches wide at one end, and 10 
Inches wide at the other, what is the mean oi average width 
of the board? Am. 14 inches. 

When the greatest and lea^st width are given, how do you 
find the mean width ? 

154. How many square feet in a board 16 feet long, 1^ 
feet wide at one end, and 1'3 at the other ? 

Mean width, l!L±-l!i z= 1^65 ; and V55 X 16 = 24*8 
ftetj Ans, 2 

155. What b the number of square feet in a board 20 
feet long, 2 feet wide at one. end, and running to a point at 
the otlier ? Am. 20 feet 

How do you find the contents of a straight edged' board, 
fhen one end is widei than the other P 

If the length be in feet^ and the breadth in feet, in what 
denomination will the product be ? 

If the length be feety and the breadth inches^ what parts of 
Cfoot will be the product? 

156. There is an oblong field, 40 rods long and 20 rods 
wide ; if a straight line be drawn from one corner to the op* 
posite comer, it will be divided into two equal right'-an^^ 
tfiamgleM ; what is the area of each ? 

Jim. 400 square rods == 2 acreSi S roods 
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157. What is the area of a triangle, of which the bate b 
30 rods, and the perpendicular 10 rods ? Ans. 150 rods. 

158. If the area he 150 rods, and the base 30 rods, what 
is the perpendicular ? ^ Aria, 10 rods. 

159. If the perpendicular he 10 rods, and the area 150 
rods, what is the h^e^ Ans. 80 rods. 

When the legs (the ban and perpen^cidar) of a right- 
angled triangle are given, how do you find its area? 

When the area and <me of the legs are given, how do you 
find the other leg ? 

Nate* Any triangle may be divided into two right-ang^d 
triangles, bv drawing a perpendicular from one comer to the 
opposite side, as may be se^n by the annexed figure. 

Here A B C is a triangle, di- 
vided into two right-angled trian- 
gles, A d C, and d B C; there- 
fore the whole base^ A B, multi- 
plied by one half the perpfmdkular 
d C, will give the area of the 
whole. If A B = 60 feet, and 
d C = 16 feet, what is the area ? Ans. 480 feet. 

160. There is a triangle, each side of which is 10 feet; 
what is the length of a perpendicular from one angle to 
its opposite nde ? and what is the area of the triangle ? 

Note. It is plain, the perpendicular will divide mt oppo« 
site side into two equal parte. See IT 109. 

Am. Perpendicular, 8^66 -|- feet; area, 43^3 -f- feet 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Am. 216 feel. 

When one eide of a cube is given, how do you find its 
9oUd contents ? 

When the solid contefits of a cube are given, how do yCu 
find one side of it ? ^ 

162. How many cubic inches in a brick which is 8 in^jss 
long, 4 inches vride, and 2 inches thick ? — ^^ in 2 bricks ? 
in 10 bricks ? Ans. to last^ 640 cubic inches. 

163. How many bricks in a cubic foot ? *-*— in 40 cubic 
feet ? in 1000 cubic feet ? Ans. to last. 27000. 

164* How many bricks vrill it take to build a wall 40 feet 
in length, 12 feet high, and 2 feet thick ? / Ans. 25920. 

165. K a wall be 150 bricks, = lOO feet. In lenj;tli, and 
4 bricks, = Id incAl^s, in thickness, how many bncks win 
lay one course ? * 2 courses ? — Ip omttjieMf If t^« 



r^ 
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imA be 48 iconrses, ^ 8 feet, Ingh, )iow many bricks wfll 
bttJhi h^ 160 X 4 ir: 600, and «00 X 48 — 28800, Am. 

166. The river Po is 1000 feet broad, and 10 feet deep^ 
and it runs at the rate of 4 miles an hour ; in vfiiat time 
will it discharge a cubic mile xX 'water (reckoning 5000 
feet to'^he mile) into the sea? Am. 26 days, 1 iiour. 

167. If the country, %vhicfa ^applies the river Fo with 
water, be S80 miles long, and 1^0 broad, and Ibe whole 
4aad upon the snrface oi the earth be 62,700,000 square 
ipiles, and if the quantity of water discharged by the rrvers 
into the sea be every where proportional to the artent of 
laocl by which the rivers are supplied ; how many times 
greater than the iPo will the wbo)e amount of €he rivers be ? 

Am. 1375 times. 

168. Vpon the same supposilion, what quantity of %vater, 
akogethet, will be discharged by all the rivers into the sea in 
H year, or ^65 days? Am, 19272 cubic miles. 

169. If the proportion off die sea on the surface of the 
earth to tfasit oif land be as 10^ to 5, and the mean depth of 
(be -sea be « quaiter of -a mile ; how many years would it 
take, if the ocean were empty, to fill it by liie rivers running 
at Ae present rate ? Am, 1708 years, 17 days, 12 hours* 

170. If a cubic foot of water weigh 1000 oz. avoitdnpiois, 
and "die weig^ of mercury be 13^ times greater tkan of 
wster, and Hie height of Ae mercury in the barometer (the 
weight of which is equal to the weigl^ of a cokmm of mJk 
•on the same blisc, extending to the top of tbe atmosphere) 
?)e 80 inches; what wffl be Ae weight of Uie air npon a 

Xre ^oot ? ^ square mile ? and what will be tfce 
le weight -of Ibe cttmo^here, supposing tbe sise of the 
earth as in questions 166 and 168 ? 

Ans. 2109^875 lbs* weigirt en a squareibot. 

62734375000 fflile. 

«IM49980468760006600 of die Wtiole'aPttaoi^ibere. 

T71. if a clrde be 14 feet in diameta-, what is ^ts drcom- 
tference? 

$btiB. tt is Tound by cs^culation, that the circiiiii/ereni;^ of a 
)t^1e treasures about 3nf times as mucli as its ^RameUr^ w^ 
'^xe jMii^urately, In decimals, ^14159 tinies. Au. 44 Mt 

Vft, tf ,a wt^eet measure 4 feet aScross £nfm sid^i^iCidi^ 
thowitiainy feet around it? ,.. ', 4M.'19^'feet 

, 1^. if the diameter df 'a circnlar ttdnd be 147 feet,iflitft 
1irit» dremultoiuee .> 4l^4MMlv 



174b What is tke dlamelef of a cirde, whose circumfe-^ 
resce is 462 A!€t ? Ans, 147 feet 

175. If the distance through the centre of the earthy from 
tide to side, be 7911 miles, hiow many miles around it? 

7911 X 3441^9 z= 2485d square miles, nearly, Ana. 

176; What is the area or contents of a circle, whose diam* 
eter is 7 feet, and its circumference 22 feet ? 

Note. The area of a circle may he found hy multipiyiikg 
j^ the diameter into j> the. cncumference. Arts. 38j- square feet. 

177. What is the area of a circle, whose circumference ^ 
ITSxods? AnSi, 2464 rods. 

178. If a circle is drawn within a square, containing I 
square rod, what is the area of that circle ? 

Note. The diameter of the circle heing 1 rod, the circam* 
ference will be 344159. Ans. ^7854 of a square rod, nearly. 

Hence, if we square the diameter of any circle, and multi- 
ply tjbe sftatehj '7854, the product will be the area of the 
circle. 

179. What is the area of a circle whose diameter is 10 
rods? 102 X *7854 = 78^54. Am. 78*64 rods. 

180. How many square ifkdb.es of lei^ther will cover a 
ball 3^ inches in diameter ? 

Note. The area of a globe or baU is 4 times as much as 
the area of a circle of the same diameter, and may be found, 
thereibre, by multiplying the wlkole circumference into the 
whole diameter. Am. 38^ square inches. 

181. What is the number of square miles on the surface 
<rf' <ii« earth, supposing its diameter 7911 miles? 

7911 X 24853 = 196,612,083, Am. 

182. Ht)w many solid inches in a ball 7 inches in diame- 
ter? 

Nhte. The solid contents of a globe are found by multiply-^ 
kig its area by ^ part of its diameter. 

Am. 179f solid inches. 

183. What is the number of cubic miles in the earth, 
sanposing its diameter as above ? 

Am. 259,233,031,435 miles* 
Idl. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and how much wine wUl it 
«<mtain, 1 gallon beiiig^31 cubic inches? 

Am. 4188*8 *{^ cubic inches, and 1843 -j- g«Uaiis« 

185. There is a round log, all the way of ^ bigness; th«^ 

areas of the circular ends of it are each 3 square feet; 
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how many solid feet does 1 foot m kngih of this log oon- 

ttin? a feet in length? 3feet? lOfeet? 

A solid of this fonn is called a CifUader, 

How do you find the solid eontent of a cylinder, when 
the area of one emf, and the length are given ? 

186. What is the solid content of around stick, 20 feet 
long and 7 inches through, that is, the ends heing 7 inches 
in diameter ? 

Find the area o( one endj as before taught, and multiply it 
V the length. Am. 5^347 + cubic feet 

If you multiply 9miare inches by inches in lengthy what 

parts of a foot will the product be ? if square inches by 

feet in length, what part ? 

187. A bushel measure is 18^5 inches in diameter, and 8 
inches deep ; how many cubic inches does it contain ? 

Ans. 2150^4 +« 

It is plain, from the above, that the solid content of all 
bodies, which are of uniform bigness throughout, whatever 
may be the form of the ends, is found by maUipti^Mig the 
area of one end into its heighi or length. 

Solids which decrease gradually from the base till they 
come to a point, are generally called Pyramids. If the base 
l>e a square, it is called a square pyramid; if a triangle, a 
triangular pyramid ; if a circle, a circular pyramid^ or a cone. 
The point at the top of a pyramid is called Uie vertex^ 9:0!^ 
a line, drawn from the vertex perpendicular to the hase^ is 
^called the perpendicular height of the pyramid. 

The solid content of any pyramid may be found by nmlti- 
plying the area of the base by ^ of the perpendicular height* 

\88> What is the solid content of a p3rramid whose base 
is 4 feet square, and the perpendicular height 9 feet ? 

4« X # = 48. Ans. 48 feet 

189. There is a cone, whose height is 27 feet, and whose 
hose is 7 feet in diameter ; what is its content ? 

Ans. 346^ fe^ 

190. There is a cask, whose head diameter is 25 incheSf 
hung diameter 31 inches, and whose length is 36 inches; 
how many wine galops- dpes it contain ? — - how many 
beer gallons ? y 

Note. The mean diameter of the c|»k may be found b^i 
adding 2 thirds, or, if the staves be but little ^t^urving, 6 
tenths, of the difference between the head and bung 



T 119. MtSCJBJUtiANCOUS SXAMPJUJSS. ^57 

ten, to the head diameter. The cask will then he reduced 
to a cylinder. 

NoW| if the square of the mean diameter be multiplied by 
*7854, (ex. 177,) the product will be the area of one end, 
and that, multiplied by the length, in inches, will give the 
solid content, m cubic inches, (ex. 185,) which, divided 
by 231, (note to table, wine meas.) will give the conteiit in 
wine gallons, and, divided by 282, (note to table, beer meas.) 
will give the content in ale or beer gallons. 

In this process we see, that the square of the mean diame- 
ter will be multiplied by *7854, and divided, for wine gal- 
lons, by 231. Hence we may contract the operation by 
only multiplying by their quotient (-5%%*- = *0034 ;) that is, 
by ^0034, (or by 34, pointing off 4 figures from the product 
for decimals.) For the same reason we may, for beer gal- 
lons, multiply by (^|^ = '0028, nearly,) *0028, &c. 

Hence this concise 'RvlBj for guaging ormeasming casksy^ 
Multiply the square of the mean diameter by the length; niti^* 
tiplg this product by 34 far winey or by 28 far beery andy pomt" 
ing offfaur decimals^ the product will be the content in gallons 
and decimals of a gallon. 

In the above example, the bung diameter, 31 in. — 25 in. 
the head diameter = 6 in. difference, and f of 6 = 4 inches; 
25 in. -f* 4 in. = 29 in. mean diameter. 

Then, 29^ = 841, and 841 X 36 in. = 30276. 
T^liPfi J ^0276 X 34= 1029384. Ans. 102^9384 wine gals. 
laen, ^ ^^^^^ ^ ^g _ 847728. Ans. 84*7728 beer gals. 

191. How many wine gallons in a cask whose bung diame- 
ter is 36 inches, head diameter 27 incl|[8^,\nd length 45 
inches? Ans. 166^17. 

192. There is a lever 10 feet- long, and the fulcrunij or 
prop, on which it turns, is 2 feet from one end; how many 
pounds weight at the end, 2 feet from the prop, vrill be bal- 
anced by 9k power of 42 pounds at the other end, 8 feet from 
the prop ? 

Note. In turning around the prop, the end of the lever 9 
feet from the prop will evidently pass over a ^aee of 8 inches, 
while the end 2 feet from the prop passes dver a space of 
2 inches. Now, it is a fundaihental principle in me^anics^ 
that the weight and power will exactly balance each otket^ 
when they am iwnemly as the spaces they pass over. Hence, 
in this ^cample, 2 pouhds, 8 feet from tne prop^ will balaaee 
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S pounds 2 feet from the prop; therefore, if we dwide the 
duiance of the power from ike prop hy the distance of ike 
WEIGHT /-om tke propj tke quotient wUl always express the 
ratio of the WEiGtiT to the power ; f = 4, that is, liie wei^ 
will be 4 times as much as the power. 42 X ^ = 1^8- 

Ans. 168 lbs* 

193. Supposing the level as above, whatpoioer would it 
require to raise 1000 pounds? Ans. ^^ = 250 pounds. 

194. If the weight to be raised be 6 times as much as the 
power to be applied, and the distance of the weight from the 
prop be 4 feet, how far from the prop must the power be i 
applied ? Ans. 20 feet^ | 

195. If the greater distance be 40 feet, and the less ^ of » ' 
foot, and the power 175 pounds, what is the weighi ? 

Ansu 1^00 pounds. 

196. Two men carry a kettle, weighing 200 pounds ; the 
kettle is suqiended or a pok, the bale being 2 ifeet 6 inchea 
from the handa of one, and 3 feet 4 inches from the hands^ 
of the other ; how many pouads does each bear r 
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851- pounds. 

197. There is a windlass, the wheel of which is 60 
inches in diameter, and the axis, around whi^k the rope 
coils, is 6 inches in diameter ; how many pouncW on the axle 
will be balanced by 240 pounds at the wheel ? 

Note. The spaces passed over are evidently as the dUme" 
ters. or the circumferences; therefore, ^ = 10, ratio. 

, "t-^- -4*"- 2400 pounds. 

198. If the dlaffi^er of the wheel be 60 inches, what 
mu»t be the diameterbf the axle, that the ratio of the weighi 
to the power may be 10 to 1 ? Ans. 6 inches. 

Note. This calculation is on tlie supposition, that there 
is no foictiott^ for which it is usual to add ^ to the power 
which is to work the machine. 

199. There is a screw, whose threads are 1 inch asun- 
der, which is turned by a lever 6 feet, = 60 inches, long ; 
wh%t is Ihe ratio of the weight to the power? 

Not9. The power applied at the end of the lever will de- 
serihe ih« circumference of a circle 60 X 2 = 120* iu^rfil^ 
iu cBameter^ while the weight is raised 1 inch ; theireforc, 
the raHo will be found hy dividing the civimkfsrerieie of a circk, 
whose <&iine/er is twice the length of tte hner^ by the distance 
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between the threads of the iMrew* 120 X 9f = 8T7f dr- 

3T74' 
cumference, wid — -^ = ST'ff , ratia, iln*. 

* 200. Th^re is ft screw, whose threads «re ^ of aik ihth 
asmider ; if it be turned by a lever 10 feet long, what uJ^^ 
will be balanced by 120 pounds power ? Ans, 30171 pounds. 

201. There is a machine^ in which the power moves over 
10 feet, while the weight is raised 1 inch ; what is the 
power of that machine, that is, what is the ratio of the 
fficig^ to the power 1 Am* -l^* 

202. A man put 20 apples into a wine gallon measure, 
which was afterwards filled by pouring in I quart of water ^ 
required the contents of the apples in cubic inches. 

Ans, 173^ inches* 

203. A rough stone was put into a vessel, whose capaci-;' 
ty was 14 wine quarts, which was afterwards iiUed with 2^ 
quarts of water ; what was the cubic content of the stone ? 

Ans, 664^ inches. 



FORMS or NOmS, BONllfi, RB- 
CSXVT8, AXm OKDEBMm 

rroTES. 

No. L 

Ovcrdcan, Sept. t7, {80S. 

For value received, I promise to pay to Oliver Bountiful, 
or order, sixty-three dollars fifty-four cents, on demand, with 
interest after three months. William Trusty. 

Attest, Timothy Testimony, 

' . ■ . No. XL ' 

Bilfbrt, Sept. 17, 1801 

For value received, I promise to pay to 0. R., or bearer, 
• dollars — cents, three months after date. 

PET^R PEN€lif. 



tfiO- rosxs or sores. 

NcIIL 
By iufo Penom. 

Arian, Sept 17,1802. 

For value received, we, jointiy 9XkA severally, promise Uw 

pay to C. D., or order, dollars ■ cents, on 

demand, with interest. Alden Faithful. 

Attest, Constance Aimjbt. James Faibfacb* 



M$erv€Uions. 

1 . No note is negotiable unless the words *^ or wder^ other- 
wise ** or htarer^'* be inserted in it 

2. If the note be written to pay him " w order j^^ (No. I.) 
then Oliver Bountiful may endorse this note, that is, write 
his name on the backside, and sell it to A, B, C, or whpm 
he pleases. Then A, who buys the note, calls on Wilham 
Trusty for payment, and if he neglects, or is unable^ to pay, 
A may recover it of the endorser. 

8. If a note be written to pay him " or hearer j^ (No. II.) 
then any person, who holds the note, may sue and recover the 
same of Peter Pencil. 

4. The rate of interest, established by law, being eix per 
cent, per annum, it becomes unnecessary, in writing notes, to 
mention the rate of interest; it is sufficient to write them 
for the payment of such a sum, with interest, for it will be 
understood legal interest, which is six per cent 

5. All notes are either payable on demand, or at the ex- 
piration of a certain term of time agreed upon by the parties, 
and mentioned in the note, as three months, a year, &c. 

6. If a bond or note mention no time of payment, it is 
always on demand, whether the words ^^on denumd^^ be 
expressed or not 

7. All notes, payable at a certain time, are on interest as 
soon as tbey become due, though in such notes there be no 
mention made of interest 

This rule is founded on the principle, that every man 
ought to receive his money when due, and that the non- 
payment of it at that time is an injury to him. The law, 
therefore, to do him justice, allows him interest from the 
time the money becomes due, as a con pensation for Ite 
injury. 

8. Upon the same principle, a note, payao/^ nn demand, 
without any mention made of interest^ Is on inicrest aft^ « 
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demand cff pajlnent| for upon demand atidihotes imme^ 
diately become due. 

9. If a note be given lor a specific article, as rye, payable 
in (moi twO| or three months^ or in any certain tttne, and the 
ngner of such note suffers the time to elapse without de^ 
liyedng such article, the hokier of the note will not be 
obliged to^take the article afterwards, but may demand and 
recover the talue of it in mdney. 



BONDS. 

A Bandy vjith a Conditionj from one to another. 

Know all men by these presents, that I, C. D« ot^ &c#, in 
the coonty of^ &c., am held and firmly bound to £• F«, of, 
&c., in two hundred dollars, to be paid to the said E. F., or 
his certain attorney, his executors, administrators, or assigns, 
to which payment, well and truly to be made, I bind myself, 
my heirs, executors and administrators, firmly by these 
presents. Sedied with my seal. Dated the eleventh day of 
, in the year of our Lord one thousand eight hun- 
dred and two. 

T7ie Conxion of this obligation is such, that, if the above* 
bound C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the above- 
named £. F., his executors, administrators, or assigns, the 
full sum of two hundred dollars, with legal interest for 
the same, on or before the eleventh day of next en- 
suing the date hereof, — then this obligation to be void, or 
otherwise to remain in full force and virtue* 

Signed, &c. 



A Condition of a Counter Bond^ or Bond of Indenmtyj where 
one man becomes bound for another. 

The condition of this obligation is such, that whereas the 
above-named A. B., at the special instance and request, and 
for the only proper debt of the above-bound. C. D., together 
with the said C. D., is, and by one bond or obligation bear- 
ing equal date with tne obligation above-written, held and 
firmly bound unto E. F., of, &c.,.in the penal sum of ' 
dblf ars, con<^otoed &r the paytnMit of the sum of, &a., with 
legal interest for the same, on the ■ ■ . ■' day of ■■ 
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nest Minittg^dM date ^f the mM in part redtod MigtriiOBf 
as in and by the said in |»art recited bond, wi^ the eondittoir 
tberenader wrftten, may more fully appear ;-^i4 theiefofe, the 
said €. D.y Ms heira, executors, or aidmiaistrators, do wkd 
shall i/H^ and traly pay, or cause to be pdd, unto the s«ht 
£. F., his executors, administrators, or assigns, the said sam 
oiy Ac, with legal interest of the same, on the swd ' 
day of, &c., next ensuing the date of the ssiid in part re- 
cited obligation, according to the true intent and meaning, 
and in full discharge and satisfaction of the said in part re- 
citefd bond or obligation, — then,, &c.— otherwise, &c. 

Note. The principal diflTerence between a note and a 
bond is, that the latter is an instrumeni' of more solenmity, 
being given under seal. Also, a note may be conti^otted by 
a special agreement, different from the note, wherein, in case 
of a bond, no special agreement can in the least contrdL 
what appears to have been the intention ei the parties, a« 
expressed by the words in the condition of the bond. 
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R£C£IPTI9. 

tleceived from Mr« Durancb Ablby ten dollars in full 
of aH accounts. Orvakb €qnstanos» - 

@{lgrief €«, Sept. >9, 1809L 

Received of Mr. Ohvawb OojisiSAN^B five doilaisin f^U 
of all accounts.^ • » ..PuauwcE Apt4(Y. . 

Aeceiptfor Money received 'On a N'oie,- 

Sitgr«eve»^^ept. 19, 180X. 

Received of Mr» ^MPSbN Eaktly (by the hand of Titus 
Tkusty) sixteen dollars twenty-five cents, which is en- 
doned on his note of June 9y 1802. 

t ' , Peter Cheerfui*. ^ * 

A B^ceiptfor Mfm^ received on Accouni. ; 

Siigrieves, Sept 19, 180^^ 

'Heceiv^d of Mr. Orai«9 Imwdikb fifty doUars on >.ct 
cmnrt. , :; . . f .. Eidro $LACKLRyi, ;. 
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Recent for Monmf rec9voedfir auother Ten^jn* 

Salem, Aug. 10, 18S?. 

Re c ei ve d -from P. C^ one hundred 4<dlars Ibr account of 
J. B« £u Tbuman. 



Receipt for Jnteresl due «n ft Note* 

Asn^t, July 6, 1827.' 

Bi&ceiyed of I. S. thirty dallaiSy ia fitll of t)ne year's in- 
terest of $ 500, due to me on the : ■ . day of 

last, on note from tl^e saf d {. jS. Solomon Giui y. 

- ♦ 

fieceiftfoT Money paid hefdrs it becomes due, 

Hillsborough, May 3, 7827. 

Received of T. Z. ninety dollars, advanced in full for one 
jrear's rent of my farm, leased to ^e said T. Z., endii^ the 
first day of April next, 1828. Honbstus James. 

Note^ There is a- distinction between receipts given an 
liill of aU acamnUy and others in full of aU demands. Tht 
former cut off accounts only; the iatter cut off not onfy «c« 
x^ounts, but all obligations and right of action. 

ORDERS. 

Arehdale, Sept 9, HXXt. 

Xs* Stbphsn Buroess. For Talue receiv^ed, pay to A. 
B., or order, ten dollars, and place &e same^ my aceount 

ISamuel ]5kinn£r* 



Pitt8bui|h, SIspC. 9, ISSL 

rer Ml 



Mr. James Robottom. Please todeMver Mr. u, D. sudi 
goods as he may call for, not exceeding the sum of twenly- 
five dollars, an4 pj'ace (he ysame to ike accoont of your 
humble. servant, > Nicholas Reubens. 



It IS neoessary that eve^ manvhonld hftve some^reguhtr, 
npififtrm mpfhnd jof .keeping his accounts. What :du8;method 
•hall be, the law does mot preserihe ;hv^ m cases of 4||- 
pute, it reojiires J^c^'the booli;, or^that tai 4vhich:ihe;clnir2es 
were origtgaUy ntaJSi hi producsd i& open omiitt, nAieai mif 
wU| be required io ans^ver^ilhctfbftowing. questions :-— 



